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- MAGNOLIA METAL 


IN USE BY 








Eight Leading Governments. 


BEST ANTI-FRICTION METAL FOR 


High-speed Engine, Dynamo, Rolling-Mill, Steamship, 
Railroad, Saw-Mill, Cotton-~Mill, Paper~Mill, Woolen-Mill, 
Silk-Mill, Jute-~Mill, Rubber-Mill, Sugar-~Mill, Flour-Mill, 
and all Machinery Bearings. 


MACNOLIA ANTI-FRICTION METAL CO., 


Owners and Sole Manufacturers, 


74 Cortlandt Street, NEW YORK, 


WESTON ENCINES. 


Hizh Pressure Boilers. 
Complete Power Plant. 
Estimates and Drawings Submitted. 


WESTON ENGINE CoO., 


PAINTED POST, N. Y. 


REPRESENTATIVES: 

JULIAN SCHOLL & Co., GEO. D. HOFFMAN, 
126 LIBERTY ST., 82 LAKE ST., 
NEw YorK, N. Y. CHICAGO, ILL. 
H. M. ScIpLe & Co., 3rd and Arch Sts., 
PHILADELPHIA, PA. 


OKE = 


CLEVELAND, OHIO. 








London Office, 75 Queen Victoria St. 
Chicago Office, 41 Traders Building. 














WALSTON-— 


Western Reserve Building, 





FROM 1-4/TO 15,000 POUNDS WEICHT. 


F. J. & H. R. POOL, 
True to patterns, sound, solid, free from blow-holes and of great 
strength. 
Stronger and more durable than iron forgings in any position, or 
for any service whatever 
60,000 CRANK SHAFTS i | 50,000 GEAR WHEELS of this steel, 


§ EEL now running, prove this. 
Crossheads Rockers, Piston-Heads, etc., for Locomotives, STBEL 
CA TINGS of every description. 
Send ~ Taredion and prices to 
a . INGS =. CHESTER STEEL CASTINGS Co., 
CE: 
CHESTER, SPA. } 407 LIBERTY STREET. - PHILADELPHIA, PA 


ee WROUCHT IRON OPEN TURN BUCKLES. 
‘ BEST 
Hit = iviitit 3 ; 2 AND 


CHEAPEST. | 


The list retail price of this Buckle is less than one-half the © 
wholesale price of ‘inferior goods when we commenced to manu- 
facture, and dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods. 


CLEVELAND CITY FORCE & IRON CO., Cleveland, Ohio. 


J. C. SLOCUM, D. E. - - 
CONSULTING ENGINEER, 


ECONOMICAL. AND SMOKELESS COMBUSTION, EXAMINATIONS, TESTS, REPORTS, ESTIMATES AND 
SUPERINTENDENCE. 


235 La Salle St., Grand Pacific, - - - - 
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‘THE ACME 


Safety im Whee 





PATENT METAL CENTRED 
EMERY AND CORUNDUM WHEEL. 


10 to 36 Inch Diameter. 
We also make 


Solid Emery & Corundum Wheels. 


THE “‘SAFETY’’ FEATURE of this wheel 
is shown in the sectional cut, the material 
being dovetailed into the metal, insuring im- 
munity from danger in case of Wheel bursting 
We have run a split wheel 2,800 revolutions per 
minute, the evtaitic centre retaining the ma- 
terial in place.. 


Water Wheels, Cup Wheels 
and Special Shapes to Order. 


SPECIAL ATTENTION TO SAW GUMMERS. 


Discount on all Centers Returned for Refilling, 
his means Economy. Descriptive Circu- 
lars, Price Lists and Catalogues 
Mailed on Application. 


TME 


Acme Safety Emery Wheel C0., 


Foot of Leib Street, 
DETROIT, MICH. 


STAR HACK SAWS. 








All who use Star Hack Saws in hand frames 
know their value. When run with power, that 
value is increased at least five-fold. 


Price of Power Machine, $25, 


It cut up to five inches. In many shops it saves 
its cost in twenty-five days. They are fast com- 
ing into use, and never fail to satisfy. 


MILLERS FALLS CO., 
93 Reade Street, NEW YORK. 
Headquarters for Star Hack, Butcher and 





Bracket Saws. 
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. Steam Dooilers-—Oveiy dye. 


—— HF freet ancl Slale Work. 








Senstocks,; Cupolas. Saxs-Broducerd; 
Sacllex. Blast Sucnaces. Converters, 
Ol and Water Sanks, Banks, Decerwwers, 


Durldnge: Smellers foarge Draught Slack. 
——— Rroclked Bie Sox Water, Das, Xv or Steaw%—— 
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PATENT }LIME-EXTR ACTING 


Heater and Filter 


COMBINED, 


Is the‘only lime-extracting Heater that will prevent scale in steam 
boilers, removing all impurities from the water before 
it enters the boiler. Thoroughly tested. 


OVER 3,000 OF THEM IN DAILY USE. 





This cut is the tac-simile of the appearance of the shelves or a 
No. 5 Heater at work on ordinary lime water when the door was 
removed after the Heater had been running two weeks. 


ILLUSTRATED CATALOGUES, 


Stilwell & Bierce Mfg. Co., _' 


DAYTON, OHIO. 


THE KILBOURNE & JACOBS MFG. CO., Columbus, Ohio, U. §. A. 











L. SPENCE & SON, 








Manufacturers of 
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‘STATIONARY ENGINES, 


20 TO 100 H. P. 


Portable Engines, 
THRESHINC MACHINES, 
——AND—— 

Large Engines for Rolling Mills and BlastiFurnaces. 
Send for illustrated catalogue. 


Martin’s Ferry,“Ohio. 





Rainey - - 


Connellsville 
Furnace and Foundry 


Coke. 


The only Coke you can buy and know you 


are getting the best that can be manufactured. 
All our works in the heart of the Region, within 
four miles of Connellsville, Pa. 











Largest manufacturers in the United States of Wood and Steel Wheelbarrows, Charging Barrows, 


Write us for catalogue and prices before purchasing elsewhere. 








samples $1.50, prepaid. Rebate on order of $25.00 or over. Write us. 


CLA RK & Gu. Mfrs, Advertising Specialties in all Materials. 
- = CHICAGO, /LL. 





WANT TO TICKLE YOUR TRADE? Send ‘em one of our Elegant Specialties. They 
A are PERMANENT ‘‘ ADS” and indispensable to every Business Man. Complete set 





323 and 325 DearBorn Sr. - 








CAPACITY, 3,000 TONS DAILY. 


W. J. Rainey, Cleveland, Ohio. 


MAIN OFFICE: 


MERCANTILE BANK BUILDING. 





GAS and GASOLINE ENGINES, 


Dump Carts, etc. Goods guaranteed superior to any others upon the market. Prices moderate. STATIONARY and PORTABLE, All Sizes. 











Dwarfs in Size, but 
Giants in Strength. 


Expense one cent an 
hour per horse power 
and requires but little 
attention torun them. 
Every Engine 
Guaaranteed. Full 
opti meas 4 free by mail 
ention this paper. 


VAN DUZEN 
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STEALS. 


The Standard of. Excellence. 
Sole Representatives in the U. S., B. M. JONES & Co. 


BOSTON: Nos, 11 and 13 Oliver Street. NEW YORK: No. 143 Liberty Street. 











GUARANTEED SUPERIOR * 
to any other automatic injector 
ever before offered in any market 
in the world. Works with lower 
steam pressure than any others 
works with higher steam pressure 
than any other. Handles warmer 
water than any other. Is more 
perteaty automatic. No higher 
price. Sold only through d 
who may address Mfrs. of U. 

, care of this paper. 


eS REE HRN RO 





RC AA il ng To 


> Fee. “Ay 





THE IRON IRADE REVIEW 


VoLtuME XXVI. CLEVELAND, O. 


THE 


WEEK IN IRON CIRCLES. 


GENERAL FEATURES. 

Though prices in some departments of the iron market, 
as reported last week, were the lowest on record, those 
reported from some of the leading selling centers this 
week are still lower. Sellers have been forcing matters 
and prices have broken. Yet, low as the figures have 
been, the volume of transactions is not heavy; had it been 
so, there would hardly have been the weakening in prices 
that has been noted, for stocks were so low in buyers’ 
hands that a fairly strong consumptive demand would have 
checked cutting. From Detroit and Chicago come reports 
of close competition between Northern and Southern coke 
irons, with the result that buyers contracted, though only 
for moderate amounts, on the most favorable terms yet 
noted. That low prices are made on deliveries covering 
a year indicates the abandonment of any hope of an early 
return to the 25-cent advance made by Southern firms last 
fall. In finished material there have been some sur- 
prisingly low quotations and the competition between 
mills iskeener than ever. Eastern concerns, in the scarci- 
ty of orders there, have been invading the Western mar 
ket and getting a share of the business in some cases, but 
only on a basis barely covering cost. The saving feature 
of the situation is a picking up in inquiries, and an indica- 
tion that heavy buying is ahead in lines requiring large 
amounts of structural steel. 





THE CLEVELAND OUTLOOK. 

An average forecast of the year in Cleveland iron ore 
circles would contain a memorandum for latter January, 
‘* About this 
It isin view of such expecta- 


and early February, running substantially, 
time look out for ore sales.” 
tions that it is quite as important to state week by week, 
that there have been no ore sales, if that be the case, as to 
chronicle sales, where there have been any. For the 
week under review, it is to be said again, that no sales of 
’93 ore have yet been made. Since the opening of the 
year matters have not gone with furnacemen who are 
buyers of Lake Superior ores, in a way to cause any haste 
in contracting for a year’s supply of ore. The situation 
needs to clarify, in raw iron and finished iron markets, 
before ore contracts will be thought of. The question 
of freights, while of no present interest, because ore firms 
will have no immediate need to quote prices, will, of 
course, be an important factor in the situation, when con- 
tracts come to be made. Vesselmen are firm, for the 
present, in the position that $1.20 Ashland should be the 
basis of season charters. Ore firms will be in no mood, 
however, to cover largely on any sales that may be made, 
at a figure so close to the season charters of last year, 
when ore sold from 35 to 50 cents more than can be 
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nounced in the week, are the dissolution of the firm of 
Runyon, Mack & Co., announced elsewhere, and the 
transfer to Corrigan, Ives & Co., of the selling agency for 
the Florence and Iron River, Eagle and Corbett mines, all 
producers of non-Bessemers. Furnace tests at West 
Duluth, within the week, in which all-Mesabi ores were 
used, have been satisfactory. The first run was made 
from Cincinnati ore and gave the same result noted at 
Pittsburg, where the Mesabi ore was used in a mixture, 
viz., none of the blowing out that was feared, and none of 
the packing in the furnace, the metal running freely. 


The market is weaker than it was a week ago 
—a thing regarded as almost impossible by 
furnacemen then. Valley makers of pig iron have had 
offers made them in the past fortnight that would have 
been regarded ridiculous two months ago. That is the 
view many furnacemen take of them now, for there are 
those in the valleys who do not want to talk with a buyer 
of Bessemer who is notwilling to pay $13 at valley fur- 
naces, and who will quit producing before they will ac- 
cept current prices. Yet others are selling their product 
and realizing bare cost, sometimes less. There have been 
sales of several thousand tons in the valleys within the 
week ona basis of $13.10 and $13.20 Pittsburg, or 60 
cents less at furnace. Grey forge that had been holding 
firm at $11.65 Valley furnace, or $12.25 Pittsburg and 
Cleveland, has gone off a trifle from that figure in the last 
few days, as a valley transaction of several thousand tons 
indicates. 


Pig Iron, 


The outlook is certainly not encouraging; the 
only shade of improvement is in the larger inquiry. The 
Erie Car Works failure is felt by one Valley concern, but 
that is the extent of its influence in this market. Inter- 
esting in its effect on coke competition, is the news of the 
acquisition by W. J. Rainey, of the Mt. Braddock Coke 
Works, with 170 ovens and 500 acres of coal, beside 500 
acres of coal land adjoining, bought from other parties. 
This gives Mr. Rainey 1,600 ovens in the Connellsville 
district and 5,000 acres of land. 

No improvement in prices can be noted, but 
there is a better inquiry and, for the later 
future, prospects of good demand, particularly 
in structural lines. ‘There has been a fair demand for 
bar iron, chiefly from car-building concerns, while agri- 
cultural implement makers have been in the market for 
material outside of their advance contracts. Beams and 
channels and plates and angles are quoted at $2 a ton 
below December prices. The Pottstown Iron Co., whose 
failure is noted elsewhere, has been conspicuous in the 
cutting recently done on construction contracts, in districts 
tributary to Cleveland. Old material is dull; no large con- 
tracts are reported. ‘The custom of placing large con- 


Finished 


Iron, etc. 


tracts with deliveries extending over the year is less com- 
mon, and purchasers are content to take the run of the 
market. Old iron rails are $19, and there is a falling off 


secured now. Items of interest to the ore trade, an- | of 50 cents a ton in several varieties of scrap. 
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THE CHICAGO OUTLOOK. 
[SPECIALLY REPORTED FOR THE IRON TRADE REVIEW. 

While a fair tonnage was closed last week, it was mostly 
done in small lots up to 200 and 300 tons, only one large 
transaction being reported. Buyers are still holding off, 
purchasing only in such quantities as will meet their im- 
mediate needs, and they seem to do this in the belief that 
the future will show a general lowering of prices. Fur 
nacemen, on the contrary, continue to say that prices are 
now at the bottom notch, and will go no lower. (uota- 
tions are being cut, it is claimed, on both Northern and 
Southern coke, and consequently prices are weakened. 
Lake Superior charcoal has had a fairly good sale, though 
nothing large is reported. ()uotations are a trifle un- 
steady, sales having been reported at $16.50. 

Bar Iron.—Inquiries still continue to be on the in- 
crease, though sales are quiet. (Quotations are unchanged 
at 1.45c Valley mills, and are quite firm at that. 

BILLETS AND Rops.—Little business has been done, and 
there is no change in prices. Billets, $24; rods, 

Rai_ts AND TRACK SuppLies.—Nothing has transpired 
in this market, and prices are unchanged. Rails, $30 to 
$32, according to specifications ; track bolts, 2.65c to 2. 70¢; 


32.50. 


spikes, 2.05¢ to 2.100. 
STRUCTURAL IRon.—A fair demand is noted for struct 
ural shapes, with numerous inquiries for future business. 


Prices are unchanged: Beams and channels, 2.25c to 
2.50c; angles, 2.05c to 2.15c; sheared plates, 2.10c to 
2.20C; tees, 2.40C tO 2.50C. 

Piates, Tupes, Erc.—There is no change to report, 
either in prices, or the situation. The mills are fairly 


Tank 


plates, 2c to 2.10c; shell steel, 2.30c to 2.40c; fire box 


busy, and orders continue to come in ata fair rate. 


steel, 3.7 flange steel, 2.55c to 2.65c; tubes, 


5c to 4c; 

discount 621% per cent. 

SHEETS.—The demand for black sheets is fairly good, 

and quotations are the same as last week—2.85c.  Gal- 

vanized sheets are being sold to finish orders at the last 

quotations—7o and 7% per cent. at the mills, and 65 and 
10 per cent. to 70 per cent. from store. 


MERCHANT STEEL.—Business is fair, with unchanged 


prices: Open hearth spring, 2.35c to 2.40; tire, 2c to 
2.15¢; machinery, 2.20c to 2.25c; crucible spring, 3.60c ; 
machinery, 4.75c; tool steel, 6'4c and upwards; Besse- 


mer bars, 1.80c to 1.goc. 

Op Rais, Scrap, Erc.—Very little business has been 
done, and the outlook is rather discouraging. Prices are: 
Old rails $18.50; old wheels, $14; old steel rails, $11 to 
$15; No. 1 forge, $14; No. 1 mill, $9; turnings, $7.50; 
mixed steel, $9; coil steel, $12; leaf steel, $14; low tires, 
$14.00. 

GENERAL MARKET RESUME. 
SPECIALLY REPORTED FOR THE IRON TRADE REVIEW.] 
The market has developed no evidences of 


Pittsburg . : 
greater strength in the week just ended. Mill 


5 
and foundry irons have about held their own, prices on 
the latter being shaded, perhaps, while mill iron is still in 
light demand at $12.25, the ruling figure of a week ago. 
The decline in Bessemer has gone no further, possibly be- 
cause it could not. Offers of $13.20 were refused ina 
number of instances, though rumors were current of one or 
two transactions at lower prices. The market may be 
fairly quoted to-day at $13.25. Two or three transactions 
involving an aggregate of 5,000 tons have been made at 
this figure in the past three days. The billet market is 
without feature ; makers for the most part insist that $21.50 is 
bottom, but buyers quote $21.25, that being the Pittsburg 
basis of sales said to have been made in the Wheeling dis- 
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trict. 
to affect the billet market to any extent, as the influences 


Makers do not look for the recent slump in Bessemer 
| 


surrounding the Bessemer iron market are special ; though 
not thoroughly understood, they are evidently speculative, 
in a measure. Muck bar is quiet at $24.25@$24.35 ; 
scrap dull; rails unchanged, with some slight new demand. 

There have been no striking features to the 


Cincinnati. . ; 

iron market since our last report. The volume 
of business, while not large, has been growing gradually. 
Some quite large contracts with pipe works and other 
consumers have been closed, mainly for deliveries running 
forward several months. There has also been a steady 
run of small carload orders. Beyond this the mood of 
buyers is still a waiting one. Prices have not varied much 
from those ruling at the opening of the year. They have 
shaded off 25 cents per ton from those of November and 
December, and transactions have been reported at figures 
very close to the minimum of last summer. The general 
business situation is not yet clearly enough defined to 
enable iron men to forecast intelligently the year before 
them. 
weather have retarded operations in nearly all manufactur 


Two or three weeks of extremely unfavorable 


ing lines and thrown things out of proper balance. The 
situation, however, is slightly improved, and prospects 
on the whole favor a good business year. 

_ More activity is noticeable in the local market 
ee One order of 1,000 tons foundry 


this week. 
iron was placed since our last report, and another of about 
50otons. Several of the Southern furnaces that have a 
large accumulation of certain grades of iron are making a 
slight concession on large orders for early delivery, 
although on extended deliveries there has been no change 
in prices. 
Beyond the placing of the large orders men- 
Detroit : ° ; ; 
tioned in this report, a week ago, which were 


almost exclusively for Southern iron, little or nothing has 
occurred in the iron market of any interest here. The 
placing of these large orders, aggregating several thousand 
tons, developed a weakness on Southern grades that was 
somewhat surprising. It would seem that Southern fur- 
naces are not feeling very hopeful when they are willing 
to contract at slightly cut figures on present quotations and 
make delivery covering twelve months. Unfortunate as 
such a result would be for the interests involved, it may 
be that the old fight between Northern and Southern fur 
naces is to be renewed with extreme vigor, and it would 
seem as if both sections of the country would emerge from 
the contest considerably shattered. There have been 
some small inquiries for Lake Superior charcoal, and the 
usual amount of carload and small orders, but positively 
nothing else of any interest in the market. 

Inquiry for Lake Superior charcoal iron has 


Bu ffalo. ; . 
Foundry irons 


been on a more liberal scale. 
for forward delivery continue in good demand. Shipments 
are light, however, and prices weak. The impression 
among buyers that prices will remain about as at present 


through the year to a certain extent curtails buying. 


A MEETING held at Chicago last week by manufacturers of 
house heating boilers, to perfect the U. S. Steam and Hot 
Water Boiler Association, decided, instead, to dissolve it. 
Three of the companies, the Pierce, Butler & Pierce Mfg. Co., 
of Syracuse; the Richardson & Boynton Co., of New York, and 
the National Hot Water Heater Co., of New York, announced 
that they had joined the American Boiler Co. and that organi 
zation refused to join the proposed combine on the ground 
that the trust laws of Illinois prevented. The American Boiler 
Co. has a capital of $1,500,000 and has purchased the three 


plants it includes, There is talk of further purchases. 
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MESABI OUTPUT AND ORE PRICES FOR ’938. 

While there has been a great deal of general statement 
as to the depressing effect Mesabi ores will exert upon 
prices, this year, there has been nothing more specific 
than the frequent citation of the 1,500,000 tons minimum 
first year output, provided for in leases thus far made, and 
the statement that ores from three or four Mesabi range 
mines had been contracted for by the Minnesota Furnace 
Co. at $2 a ton delivered at West Duluth furnace stock 
little harm to 
Men 


developments 


house. These assertions have done no 


Mesabi interests and to those of competing 
who have put their capital into these new 
are realizing, as they come face to face with buyers of ore, 


ranges. 


that many things have been said about the 
production on the Mesabi, that if true, had been better 
left unsaid, for good business reasons; and as develop 
mental work proceeds further, the more apparent does it 
become that in some of these reports the element of ac- 
curacy is substantially lacking. 

It has been stated in these columns, on several occa 
sions, that the guaranteed minimum outputs published in 
connection with Mesabi leases are much more flexible 
than appears on the face of them ; and prominent pioneers 
on the range have already lowered the minimum tonnage 
on which royalty must be paid in 1893 by 50 per cent., 
with the understanding that this 50 per cent. will be cut 


in twain, if necessary. There is no such deduction to be 


has been made in some 
published statements, namely, that 
Mesabi ore will come up in the market this year, whether 
or no, and thus create a surplus that will push prices 
down, even to cost, in Mr. Lon Mer- 
ritt’s statement to this paper that the transportation possi 
bilities of lines reaching the new range would put the 
amount of Mesabi ore likely to come upon the market 
tons, 


drawn from these contracts, as 


I, 500,000 


some instances 


in ’93 somewhere between 300,000 and 
should be accepted as some index of the feeling of Mesabi 


500,000 


fee owners on the subject of reducing guarantees of mini 
mum outputs. 

The statement that Mesabi ores had been sold under 
contract to the Minnesota Furnace Co., to be delivered at 
the company’s West Duluth blast furnace at $2 a ton, has 
been given circulation by Eastern journals. Vice-presi- 
dent Barbour, of the Standard Ore Co., has written cor- 
recting this statement, saying that the price was $2 f. o. b, 


mine. Yet the story reappears in an Eastern journal 


cheapness of 


tons of 
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devoted to mining interests, with the addition that the 
Ironton Structural Steel Co., of Duluth, has ‘‘made arrange- 
ments to put in one 175-ton coke furnace which will run 


on Mesabi ores, delivered at stockhouse at $2 ton, on a 
62 per cent. guaranty.” To ‘‘putin” a 175-ton coke 


furnace is a project of some magnitude, involving a con 
siderable outlay of money, and ordinarily requiring many 
months for its execution. It is hardly presumable that 
ores scarcely tested in any furnace, would be bought for a 
furnace which a company was only planning to ‘‘ put in,” 
before any material had been bought for the furnace itself. 

To know what $2 f. o. b. Mesabi mine would mean on 
Lake Erie docks, we have only to add 80 cents railroad 
freight to the head of Lake Superior and $1.25 lake 
freight. This would give $4.05 in the Cleveland market, 
which is very close to the basis on which sales of standard 
soft Bessemers have been made since the close of naviga- 
tion. 

There are not a few producers on other ranges that 
could compete with Mesabi ores at $4.05 Cleveland and 
still make a profit—a smaller one, certainly, than they 
have made in the last few years, but, nevertheless, a profit, 
as iron profits go, in these days. We say nothing here, 
be it understood, of quality, or comparative desirability, 
or of the value of an approved furnace record of years, 
or of ease of handling by furnacemen, by reason of long 
continued use in a given mixture. We simply make the 
point that the market developments thus far, of Mesabi 
ores, do not indicate such a slump in ore prices as has 
been contemplated by some of the published statements. 

Actual contracts, when they are made, between fur- 
nacemen and ore men, will demonstrate just how much of 
movement these Mesabi generalities have 
Furnace men may be depended upon to 


a ‘bear’ 
occasioned. 
‘shop around” before they make their contracts, and 
ore men will be just as sure to know, to a close approxt- 
mation, how far below last year’s prices the introduction of 
the new producer, together with the competition of unsold 
92 ores, will force them to go. Under these circumstances, 
some of the current statements about Mesabi output and 
prices smack too much of stock exchange methods to be 
dignified as they have been. It needs to be remembered 
that while newspapers may reflect the iron market with 
greater or less accuracy, they cannot make it. 





SOUTHERN ADVANCE IN IRON AND STEEL. 


Dr. Wm. M. Sweet, in a Census 
gives an interesting body of statistical matter and comment 


Bulletin just issued, 
on the iron and steel industries of the South. He refers 
to Southern activity in the building of coke blast furnaces 
as a conspicuous feature of the development of iron and 
steel making in the United States, in the decade ending 
with 1890, and points this general statement with a table 
showing capital invested, labor and wages, cost of mate 
rials and value of products, for three census years—1870, 


1880 and 1890. The table follows: 


15go0. ISSo. 1570. 
No. establishments...... ...... g2 12! gl! 
Capital invested................. $33,207,370 $6,964,207 $7,897,325 
Av. No. hands employed...... 7,932 9,486 5,488 
WOGGH PAN oo aos oy wsiscsansisesasnaci $2,917,158 $2,186,855 $1,668,160 


4,452,864 3,562,955 


7,769,050 


15,410,982 
22,494,570 


COSE OF MIGEELIAIS. ccccrscse vacccs 


Value of products .... 7,008, 137 


Excludes officers or firm members, clerks or salesmen and their sal 


aries. 

The same difficulty appears with the figures above given 
that has been noticeable in other comparisons made be- 
returns—the totals 


tween the 1890 and the 1&8o0 census 


put under a given designation do not represent precisely 
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the same items for both years. Thus we are told that the 
data for 1880 represent not only the operation of blast 
furnaces, but also the capital invested, hands employed 
and wages paid in other branches of industry operated in 
these works. 


direct connection with 


serves to show a much greater blast furnace development 


This explanation 


in the past 1o years than the figures would indicate ; and 
this the bulletin before us conveys by setting down in a 
separate table the amount of capital invested in blast fur 
nace buildings, machinery, tools, etc. This amount was 
$22,592,812 im 1890, as against $6,016,941 in 1880, an 
increase of more than 260 per cent. 

The total of all iron and steel making establishments in 
In 1880 it was 218, and 1 


the South, in 1890, was 14s. 


1870, 175. - The decrease in blast furnaces, in the tc 


years preceding 1890, was from 121 to 92; in forges and 
while rolling mills and steel 


the 


bloomaries, from 49 to 4; 


works increased from 48 to 49. The decrease in 


number of blast furnaces came through the abandonment of 


a large number of charcoal furnaces of small size and poor 


situation, and the consolidation under one management of 


The 


abandon- 


establishments that have since been reported as one. 
decrease in forges and bloomaries is due to the 
ment of establishments producing pig and scrap blooms, 
and blooms and bar iron direct from the ore. Their ag 
gregate output was small, and one by one they have gone 
out, so that to-day the manufacture of bar iron direct from 
the ore by the old-fashioned Catalan process is practically 
an extinct industry in the South. 

The rolling mill and steel working statistics are interest 
summal! 


ing, next to those for blast furnaces. They are 


ized as follows: 


TSg0. 1S50, 1570. 

No. of establishments....... 19 18 71 
Capital invested............... $17,528,096 $11,665,260 $5,104,510 
Av. No. of hands employed... 10,696 10.615 5,425 
Wages paid........... eee $4,677,185 $3,964,612 $3,100,0c0 
Cost of materials... [3,036,029 10,252,098 7,602,346 
Value of products.. — 19,920,952 17,062,587 14,108,07 

Excludes officers or firm members, clerks or salesmen and thei 


aries 
The /ron Age makes the point, and with good reason, 


that the geographical basis of Dr Sweet's statistics is at 


fault. He makes the iron producing Southern States con 
sist of Alabama, Delaware, Georgia, Kentucky, Mary 
land, North Carolina, ‘Tennessee, Texas, Virginia and 


West Virginia. The criticism of our New York contem 


porary is that the Wheeling district, which, in_ finished 
West \ 


thought of by anyone inthe iron trade as part of the South, 
z Z J I 


the same as irginia, is nevet 


iron and steel, is 


since it draws for all its supplies upon the same sources as 
the 


the Pittsburg district and the Valleys, and has same 


markets. It makes the same point regarding Delaware, 
whose mills at Wilmington are naturally classed with thos« 


a few miles further up the river, at Chester and Philadel 


phia. 
Taking out Delaware and Virginia, the value of South- 
steel 1890 would be 


ern iron and works products in 


$29,425,287, instead of $42,590,822, 
tics make it; and in 1880, $16,951,942, 
353,251. 
instead of $17,237.571. 
Dr. Sweet’s tables is distributed as follows 


15Q0 


as Dr. Sweet’s statis 
instead of $25, 


1 
} 


The increase thus appears to be $12,473,. 


The production, according to 


1880. 


Net tons Net tons. 


eile tisneské esesendvovesesss'« oe 266.850 287,229 
i UR ies spouliccositesissccecescassseee - 241,745 
Open-hearth steel............. 6,050 2 020 
ce insis.caosacesssssacsers 1,130 75 
EEE gerade isbecisver sense vacsess 515,775 290,324 
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West Virginia and Delaware have first and second place 
respectively, as producers. Taking them out of the South 
ern column, we have these figures, according to the /ron 
Age, for the Southern rolling mill industry in 1890 and 


1s8o: 


1SQqo ISS 
Number of establishments............. 32 31 
RNVIN AL AME ESUING 6 conics caccesssscansasesasay “POSSASS? #7 S43, 60 
Number employed.. Neneh 5,713 6,520 
Wages paid... pic IE CER asoeGsadieacsuren $2,359,438 $2,318,478 
Cost of materials................ Sewieh sbeebs 7,969,224 13,522,523 
gc Cilla Bas la OC | | as eee ae 154,391 188,894 
The not exact as far as 


1890 figures for product are 
Maryland 


former State being put with that of West Virginia to make 


Kentucky and are concerned, the product of 
a total, in the American Iron and Steel Association report, 


make a 


but the West Virginia and Delaware products have 


and those for Maryland put with Delaware’s to 
total ; 
been closely estimated and subtracted for the above 

It has been the custom of Southern journals to refer to 
their rolling mill industry, either as declining, or as failing 
to make an advance. Reference is had, in such state 
ments, to this industry in the States generally regarded as 
the iron-producing South—States that make iron from ores 
ind fuel within their own borders: States that have practi 


last 2 or 25 


cally built up their own iron industry in the 
years. In this view the figures given above, prepared by 
the /ron Age, 
statistics in vogue in the past few years. 
the 


decade—in States commonly included in the 


conform more closely to statements and 


Briefly stated, Southern iron development of the 
last census 
iron-making South—was a wonderful expansion in 


the manufacture of 


pig 
iron making, but of retrogression in 
steel. 


finished iron and 


THE STORY OF THE ARMOR PLATE TRIUMPHS. 


The Bethlehem Iron Co. and the Carnegie Steel Co., 
l.td., have been before the House Committee on Naval 
\ffairs within the week, explaining why their deliveries of 


armor plate for government war vessels have not been as 


prompt as promised. The statements are an interesting 


commentary upon the the flippant criticisms so often passed 


by men who oppose the development of new industries In 


the United States, and 


} 
who seek every Occasion to display 


their hostility, during the experimental and developmental 


Phis species of fault-finders has been wonderfully 
rolific in attacks upon the tin plate industry of the United 


| 


States, because it was not full-fledged in a year. Its log 


ical position is that the United States must continue to de 


pend upon foreign producers 1n riven line, because it 
I 5 | 


i 


cannot atonce have industries as_ perfect, and producing 


] 


with the same economy as _ thos¢ abroad. This policy 
would make the United States dependent upon foreign 
powers, for example, for the armament necessary for de 


snouid occasion arise. 


House 


the 


fense against their aggression, 


The story told before the Committee on Naval 


\ffairs, by representatives of Bethlehem Iron Co., 


showing how home capital and home engineering skill 
ind persistence have put the United States Government in 
possession of an armor plate to which nothing made for 
European powers is comparable in resisting qualities, ought 
\merican critics of American 


1] 
to Call 


i halt upon the un 
ndustrial achievement. After explaining how the great 
hydraulic presses and other machinery made by Whitworth 
& Co., 


time, and how, after its ar 


in England, were 18 months behind the stipulated 
ival, additional machinery had 
to be constructed for the building of yet other mac hinery, 
in detail how one 


the Bethlehem representatives showed 


step depended upon another. We condense the salient 
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points in the interesting narrative from a Washington 
special : 

The giant hammer had to be forged, which is by many tons 
the largest in the world. The great Krupp works hammer is 
less than 90 tons. The Bethlehem hammer makes a stroke of 
130 tons in weight. No less than three excavations were made 
and rejected before a bed of such quality was found as would 
warrant proceeding with the sub-structure of the giant anvil. 
This foundation spot was at last found in the bed of the river 
and the very water of the river had to be turned into a new 
hammer in the world. 
the 


plate and the Harvey process, which have produced an armor 


channel to make room for the greatest 

Then came the marvelous experiments with nickel 
plate such as the world never dreamed of before, such as no 
other country can produce at this time, which have revolution 
ized the means of defending naval vessel, and on which the 
most powerful projectile yet invented is shattered as though it 
were glass. With this new process and harder plate came the 
necessity for other new machinery, some of which is not yet 
constructed. The saws and planes such as were used on the 
simple steel plates are not strong enough to trim and finish 
the Harveyized plates. The 
loss and detriment had gone into experiments not contemplat 


Bethlehem Iron Co. to their own 


ed, and were about to furnish a plate far beyond that expected 
by the government in resisting power. 

Their plant was virtually constructed solely with the expect- 
ation of making armor plate for the navy. Before a dollar 


could be gotten in return about $3,500,000 was expended 


Since the first contract was 
Nearly $1,000,000 worth of plates are now forged 


entered into another million had 
been invested. 
and piled up waiting for tests and for improved machinery nec- 
essary for finishing. Only about 1,400 tons of plates all told 
have been delivered and paid for. 

Mr. Boutelle, of the committee, in commenting on the 
recital, said that in all his investigation he had never 
heard of a firm which had done so much for a government, 
referring to the gratuitous experiments in Harveyized 
plate and tke construction of expensive machinery to 
make it. 

In the hearing of representatives of the Carnegie Co., 
outside of the strike delays, with which the public is so 
familiar, facts were brought out similar to those devel 
oped in the other inquiry, as to the inadequacy of the 
British-made machinery and the necessity of making other 
machinery to supplement it. Estimates made as to the 
capacity of the plant to turn out a given quantity of rolled 
plate had been found by experience to be excessive, but 
within two years the company promised the finest plant 
for rolling armor plate, in the world. 

The inquiry brought out a state of things in all ways 
creditable to t e companies inquired of and ought to make 
every citizen who has any interest in American achieve 
ment, proud of the record made in the infant armor plate 
industry in the brief time that native capital and brains 


have had a chance at it. 





THE gradual enlargement of the warrant yard as a factor 
in the pig iron situation appears in a comparison of the 
stocks in yards at the close of the past two years. On 


Dec. 31, 1891, these stocks were on 


Dec. 3 


3f, 


51,900 gross tons ; 


1892, they were 79,700 gross tons. Unsold 


stocks on the former date were 596,333 
That is, 


yard stocks at the close of ’92 were 16 per cent. of the 


gross tons: on 


Dec. 31, 1892, 506,116 gross tons. the warrant 


total unsold, while at the close of ‘91 they were 8 


cent. 


pel 





WHATEVER uneasiness exists as to the effect of the policy 
of the new administration on the business of the country is 
tempered by the knowledge that coming Secretary of the 
Treasury Carlisle is a man after Cleveland’s own heart on 


the money question. 


TRADE 


REVIEW. > 


A STATEMENT FROM MR. CARNEGIE. 


Mr. Andrew Carnegie reached Pittsburg, last week, on his 
return from Europe, and on Saturday gave an interview to 
the Associated Press. He said in substance that he retired 


from business four years ago; that he has no power to instruct 
inybody connected with the Carnegie Steel Co., Ltd.; that the 
law under which the company is chartered requires a majority, 
not only in interest, but in number, of stockholders, to make 
a majority of shares in the Car- 
he would not rule by 


ichange. ‘Though holding 
negie Steel Co., Ltd., M1 


force, if he could; that when he could not bring his associates 


Carnegie says 


in business to his views by reason, he never did so by force. 
Any inference from these statements that he does not sustain 
Mr. Frick in the latter’s policy throughout the late trouble is 
negatived by high commendation, in the interview, of Mr. 
Frick’s management and abilities and expressions of thorough 
confidence in him ‘ Good workmen or able men who wish to 
do what is fair and right will learn to appreciate Mr. Frick. 
workmen he 
does not like, and these will not thrive with him.’ Mr. Carne- 
gie says little about the Homestead trouble, merely asking 
that it be banished as a horrid dream, and then adding: “ For 
26 years our concern has run with only one labor stoppage 
I trust, and believe, that 


Inefficient officials or bad, unreasonable, violent 


at one of its numerous works, and 


even this record will be fully equaled in the 25 years to come. 
When employer and employed become antagonistic, each con- 
contest between twin 


possible for either, but 


sidering the other its enemy, it is a 
brothers. There is no genuine victory 


defeat for both capital and labor.” 


Changes in Cleveland Iron Firms. 

Under date of Jan. 28, W. C. Runyon and W. E. 
nounce the the 
Runyon, Mack & Co., and that the business of the partnership 
They had associated 
firm of Runyon, Stubbs & 
i8go, and since 
the latter year the style has been & Co. Mr. 
Runyon will continue in the same business at the offices here- 


Mack an 


dissolution of irou ore commission firm of 


will be settled by either of them. been 
in iron ore selling since 1586, the 


until 


Mack being in existence from that yeat 


Runyon, Mack 


tofore occupied by the firm, 5@6-7 Perry-Payne Building. Mr. 
Mack’s offices will be in the Western Reserve Building. He 
will be in the same business as heretofore, but definite an- 


nouncement as to his connection will be made later. 

Mr. H. M. Doolittle, a long time identified with the 
late firm of Cleveland, Brown & Co., 
with the well-known Cleveland house, the Condit-Fuller Co., 
having been elected secretary of the company at tts annual 
Doolittle has a large ac- 


for 


has connected himself 


meeting held a short time ago. Mr. 
quaintance among the trade and the new connection is one 


that will be mutually desirable. 


Fire Losses by Chicago Machinery Firms. 

The building at 62, 64 and 66 S. Canal St., Chicago, was total- 
ly destroyed by fire, Jan. 27, with $150,000 loss. The building, 
valued at $60,000, was 4 total loss. The basement was occupied 
as a warehouse by the Scully Steel & Iron Co., dealers in iron 
and steel. The 
New York Steam Power Co., which had a large stock of engines 
The firm of 


Their loss is estimated at $30,000, insured. 


and boilers and engine supplies, lost $13,000, 
Copeland & Bacon, engine dealers, sustained a loss of $8,000; 
Christ Stoelting, pattern maker, $8,000; Chicago Bamboo Co., 
$5,000; March-Davis Cycle Co., $10,000; Perch Mfg. Co., $2,500 ; 
New York Safety Steam Guage Co., $2,500; Samuel Lyon, $4,- 
000; Marblehead Lime Co., $2,000, all covered by insurance. 
THE preliminary announcement of the 21st meeting of the 
Foundrymen’s Association at Philadelphia, Wednesday, Feb. 1, 
stated that received on certain castings of 
which a list was sent to members; that Mr. John Wister would 


address the meeting on “Coke,” and that there would be a 


bids were to be 


discussion on the matter of selecting a committee to find out 


at what price contracts for castings have been given out. 


THE directors of the Ohio Steel Co., of Youngstown, met on 
Jan. 31, and elected J. G. Butler, Jr., vice-president, to succeed 
the late Henry O. Bonnell, and Col. J. lL. Botsford to take the 
vacant place in the directory. 
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MECHANICAL VS. HAND STOKING. 
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nl | OR ER i 4 i J A Duquesne, Pa., writer gives the Pittsburg Dispatch some 
} : 
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won ae He charges the smoke that has long troubled Pittsburg to 
= ' | Z 5 
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OG Ry Wk SS Eas ol f- , 
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‘ , . . 
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t x 2 eae ee : 
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+ + Se samy D ; é ; 
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. +— [= See See SG ee Se ee | 
a iz nak { is 
= oi | {| | i ~ Mechanical Hand 
© ees jj} fb 4 se a Sa Ee ER | Pmt T Grate surface.......... ‘ ‘ivbaen 04 27% feet 
- .. aE ez = oe a see | ry i tJ Height of stack................ : ata 75 4 
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+++ + : | 2 ' ; . 
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4+—___4__4_ ¢ 4 a . _ : 
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= aed mS | economical manufactory. While the hand-fired boiler emitted 
uer a “ | : . - ° 
a "0eG ra “ | the usual amount of smoke, the mechanically fired boiler was 
“AON e i > . : ~ 
O 290 SS ; | smokeless, except twice during the 12 hours when the fires 
des . } . . ‘ 
S “Sav a ~- | were being cleaned, and then smoked but four or five minutes. 
Aine 4 ~ | — ‘ - ° . ° 
= eunr vs i “ The duration of the trial was 12 hours in each case ; dimensions 
ken w | ae 4 e : : m ; 
. "aay > of the boiler 60 inches by 16 feet ; number of tubes, 44; outside 
7 A ; } . . ‘ , ° 
~aea = “ | diameter of tubes, 4 inches; heating surface, 875 feet; average 
“wer Ls ” | . 
. <= + | steam pressure, go pounds; average temperature of feed 
~ none a water, So”. 
Paes | - : 
rT if | ° 
= a 5 | The Jackson Park Search Light. 
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* as . . . . e 
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_ — t ~ ’ ) 
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pees x : 
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Aine Q 8 g 
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y » 5 é 
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Wi % : ; wakes ats ; 
x < lamp merely with two upright pieces of steel. The lamp itself 
— ! e . . 
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Sass =: _ ——} nde x " i . ‘ 
O [son ff tf | 18 a | A, of a Maxim gun. It can be turned in any direction, and can 
y + —-———} . ° al r 
—- S S T a De 4 ata be tilted so that the rays will ascend straight up.—[{Kuhlows. 
ve 7 1 s i 5 
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= a rEttrHy 3 
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o. — aa at | ss! +—}—1_— +f © | the fact that there is a material decrease in the Indiana natural 
220 i j } 4 ~ s . . 
a 2 a | i. = | = gas supply. The united pressure of the Indiana field was at 
} | ' 4 j 1 + ~ m . -yA 
| vy 3, t + = first 325 pounds tothe square inch. The pressure has de- 
a | J 3 ' 
{1 S| Sa He creased in some cases to 60 pounds, and many wells are entirely 
ee ee | — —_}+—_4— ~ ° 
5 ah is fee = useless, some because the supply is exhausted, others on ac- 
haar ne | 7 an ee 4 count of the presence of salt water. There have been 300 
a) A manufactories brought into the State on account of the cheap 
ee as es g 
ae ay eas ad a Ns fuel. The Chicago Gas Co. has the best part of the field around 
>< le Dana eat Kem ae Kokomo. ‘The field in the immediate neighborhood of Koko- 
CJM oo mo is entirely exhausted. The greatest pressure in the Ander- 
oe a CL ae ae ae Oe ; 
[ay RSet Ge Ga Ge Gt Ee | son field is 325 pounds. Prof. Gorby says: “ There has been 
4 ~ 4$——+ + +4 ++ ‘ - - zs 
[= iat BS ptt | enongh gas wasted in the gas field to supply every family in it 
- : :o.. . : . 9° ©. oS © 8 8 | fortwo years. The cash value of fuel thrown away is about 
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AMONG THE IRON MINES. 


Gogebic Range :— 
Fire broke out on the fifth level of No. 3 shaft of the Palms 
The fire 


departments efforts were confined to throwing snow down the 


mine at Bessemer, early in the morning of Jan. 24. 


shaft and later the shafts were sealed in the hope of smother- 
ing the flames. The fire was confined to the shaft and at last 
reports was smoldering with good prospects of being soon 
overcome. 

At the aunual meeting of the Brotherton Iron Co., Tuesday, 
Jan. 24, at Milwaukee, the following board of directors was 
elected: Luther Sellwood, Duluth; M. J. Luthur, Streator, IIl.; 
Arthur Pugh, Racine; J. Parke Channing, Iron Mountain; J. B. 
Stubbs. Chicago; Henry Niedecken, Edward Niedecken, 
Milwaukee. The following officers were elected: President, 
Joseph Sellwood : vice-president, Henry Niedecken ; treasurer, 
M. J. Luthur; Secretary, Kdward Niedecken. The company 
mined 116,723 tons of ore in 1892, and this ore, with that left 
over from 1891, making 150,000 tons in all, was sold early in 
the season at $4.25 aton. The net proflt was more than $8o,- 
ooo, which enabled the directors to declare a dividend of $1 a 
share. ‘The stock of the mine was sold for $3 a share last win 
ter and is now quoted at $2.25. The president advised the 
company to mine all the ore possible in 1893, and if 50 cents a 
ton profit cannot be made to take what can be secured. In 
1892, it cost the company $1.22 6-10 a ton to mine and place the 
ore on board the cars at the mine. At present 208 men are 
employed. An inventory shows that the company owns $26,- 
099.10 worth of buildings and mining equipments. The treas 
urer handled $263,156.69 last year. The Brotherton will mine 
125,000 tons of ore in 1893. 

A dividend @f $2 a share will be paid Aurora stockholders 
Feb. 24. 
Aurora’s shipment to date are 


There are 100,000 shares of $25 par value. The 
,254,454 tons. 

A large Worthington mine pump is being sent to the Ash- 
It is guaranteed to lift 7oo gallons of water to a 
It is to take the place of a 


Cornish lift introduced some time since. 


land mine. 
height of joo feet per minute. 


Vermilion Range: 

The Chandler has 100,000 tons on stockpile, and with 2,000 
tons a day being hoisted, its record of last year will doubtless 
No. 4 shaft will be put down to the eighth level 
At the 


Zenith, the main shaft, now down 360 feet, will be sunk to 425 


be equaled. 
and the work will probably be completed by spring. 


feet. It is expected that an output of 100,000 tons can be 
achieved in the year. 

The “ Section 30” case, involving iron lands valued at $3,000,- 
000 was ruled upon by Register Nichols of the Duluth Land 
Office last week. 
Vilas re-opening the land for entry, after the filings of Hyde 


The register holds that the order of Secretary 


& McDonald had been set aside, was in force from the time it 
was issued at Washington, and that while the claim of C. P. 
Wheeler was the first filed after the order was received at 
Duluth, those of Wm. Alden and H. E. James take precedence 
because they were filed after the issuance of the Vilas order, 
but before it reached Duluth. Wheeler’s claim, which is that 
of the Minnesota Iron Co., is allowed as far as it does not con 
flict with those of Alden and James, and he is given one-quar- 
ter section. The Germania Iron Co. claimed the land under a 
purchase from Emil Hartman, who was a contestant of the 


Alden and Jamesclaims. Another section 30 decision is that 


given by Judge Nelson, in U. S. Court at Duluth, in the case of 


the United States vs. Thos. B. Reed, the Germania Iron Co., 
and Hartman & Mallett. Judge Nelson declared void the 
Thos. Reed patent to the S. W. % of the N. E. 
and 2 of Sec. 30, 63-11 and ordered its surrender to the Secretary 
of the Interior. 


'y and lots 1 


Mesabi Range: 

Two sets of articles of incorporation were filed recently with 
the register of deeds at Duluth. David T. Adams, Peter IL. 
Kimberly and John T. Jones incorporate the Adams Mining 
Co. with $1,000,000 capital. G. A. St. Clair, Ishpeming, Mich., 
Peter L,. Kimberly and John T. Jones file articles of the Iow- 
more Iron Co., with $500,000 capital. Both corporations will 
mine and deal in ore and mineral lands. 

The Cincinnati mine has shipped thus far between 1,500 and 
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2,000 tons of ore to the West Duluth furnace of the Minnesota 
Furnace Co. A steam shovel will be employed to load the ore 
in spring. 

The Mesabi Range says that at the Cincinnati mine, after 
drifting on the first level about 80 feet southward from the 
main shaft it was decided to sink down a few feet, and ata 
depth of five feet a fine quality of blue ore was encountered 
interlaid with hard manganese ore. 

W. L.. Brown, of Chicago, secured a temporary injunction 
before Judge Nelson, in U. S. court at St. Paul, last week, re 
straining the Duluth, Mesabi & Northern road, the Merritt 
brothers, Chase brothers, Donald Grant and others from trans 
ferring stock in the road or in the mine of the Mountain [ron 
Co. It was alleged that a large amount of stock was to be sold 
below par; that the road cost $580,000, whereas stock and 
bonds were issued to the extent of $2,500,000, The report was 
current that the suit was an attack on the credit of the road, 
proceeding ultimately from the Duluth & Iron Range road, 
but President Greatsinger, of the latter, in denying the report, 
said that the Duluth, Mesabi & Northern had no better friend 
than the Duluth & Iron Range. It was expected that the in- 
junction would be dissolved. 


Menominee Range: 

General Manager Cole, of the Schlesinger properties, is 
quoted as saying that the operation of the Claire, this year, 
would depend entirely on the market; if last year’s figures 
could be secured, ore would be mined, otherwise it would not. 

The bailers employed in unwatering the Hamilton have 
lowered over 1,000 feet, and when bottom is reached drifting 
will begin to No. 1 shaft. Bailers are also being made for the 
incline shaft at the Ludington 


New Process of Refining Steel. 

The Pennsylvania Steel Refining Co. has secured the ex- 
clusive right to use in all the Middle States, where three-quar- 
ters of all the steel in the United States is made, the patents on 
anew process of refining steel. The process takes Bessemer 
or open-hearth low grade steel and converts it into high grade 
tool steel suitable for making chisels, shears, drill, lathe, 
planer and all kinds of machinery tools. It also makes a very 
superior article for cutlery purposes, being easily worked, 
taking a strong temper, and holding its edge when other steel 
fails. A complete physical change takes place in the steel 
under this refining process. It is claimed that the molecular 
changes are permanent, and the qualities of tensile strength 
and elastic limit are possessed to a greater degree than by any 
now manufactured. The company does not claim to refine iron 
or convert iron into steel, but confines its work to the refining 
of Bessemer or open-hearth steel, and this is done as fast 
as the billets can be heated. The tools made from this 
steel have been and are being worked in competition with tools 
made from the highest grades of steel. Considering the price 
at which it can be manufactured, it must of necessity become 
a very important commercial competitor in the market, as 
against the higher priced tool steel, both American and im- 
ported, now in general use. This steel being of such a high 
grade, it must be worked at a low heat and tempered at dark 
cherry.—|[Railroad Gazette. 

THE buildings erected six years ago on the site of the old 
Peninsular car shops at Detroit are to be occupied, if negotia 
tions are completed, as now seems likely, by another car man- 
ufacturing company, which would employ about 1,009 hands. 
An option on the property has been secured at $300,000 in the 
A gentleman connected with 
“ The 


freight cars of the company last year numbered 1,200,000, and 


interest of Boston capitalists. 
the Michigan-Peninsular Car Co., is thus quoted: 


the number of cars built in the last 12 months were 49,000. 
The average life of a freight car is only nine years, so it is easy 
to show that there is plenty of room for competition. I under 
stand that the new organization is to be capitalized at $400,000. 
It ought to make money at that if our works can pay divi- 
dends on a capital stock of $8,000,000.” 





PROPOSALS will be received until Feb. 6, 1893, by D. H. 
Burnham, director of works, at Jacksou Park, for line shafts 
aud appurtenances for Machinery Hall, according to plans 


now on file in his office 
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FURTHER ON PHOSPHORUS ELIMINATION. 











rO THE EDITOR OF THE IRON TRADE REVIEW : 

In your issue of the 26th appears an article by Mr. Jacob Reese 
criticizing some?statements by Mr. Sisson which appeared in 
your journal, on the elimination of phosphorus from iron. 
According to Mr. Sisson phosphorus “is only eliminated by 
intense heat as in the puddling furnace, where about 90 per 
cent. can be eliminated, and in the basic process where from 
96 to 99 per cent. may be eliminated.” Mr. Reese summarizes 
his remarks by saying: “Phosphorus is separated from iron 
in the’puddling furnace by liquation and in the basic process 
by differential specific gravity.” 

While the above statements may be to a certain extent cor- 
rect, they are certainly decidedly deficient in completeness as 
to the conditions of phosphorus elimination. 

The essential conditions for phosphorus removal from pig 
iron are, first, abasic slag and, second, an oxidizing atmos- 
phere. This proposition was first clearly stated by Prof. 
Gruener in 1857 and is the principle on which is founded the 
basic Bessemer and open-hearth steel processes. 

Phosphorus exists in pig iron in the form of phosphide of 
iron and is*only removed by oxidation to phosphoric acid. 
Conditions which effect this oxidation also oxidize some of the 
iron and the phosphoric acid unites with the oxide of iron, 
forming a readily fusible slag, which separates from the metal. 
In the basic process the lime added also unites with the phos- 
phoric acid as formed, thus partially preventing the oxidation 
of the iron. 

The so-called “washed metal” process, discovered almost 
contemporaneously by Bell in England and Krupp in Germany 
(in 1877) consists in melting pig iron with iron oxide or iroa 
oxide mixed with manganese oxide. In operating this process 
Bell soon observed that an essential to its success was a careful 
regulation of the temperature. In his own words he found 
that “at the lower temperature oxide of iron acidifies and 
combines with the phosphorus existing in the pig iron and 
that the phosphorus, after the carbon has disappeared, is 
retained in its new form of combination. When, however, the 
temperature was raised, the metallic iron recovered a portion 
of the phosphorus which it had parted with when the heat was 
of a less intense character.” 

In puddling (as also in the basic open hearth steel process) 
the metal loses about 50 per cent. of its phosphorus during the 
melting down and about 25 per cent. more during the “ boil,” 
so that at the beginning of the puddling the metal contains 
only about 25 per cent. of the phosphorus originally present. 
In the basic Bessemer process the phosphorus is removed only 
after the oxidation of the carbon and silicon—that is, at the 
end of the “ blow.” Yours very truly, 

CLEVELAND, O., Jan. 30, 1893. 

Failure of Pottstown Iron Co. and Erie Car Works. 

Two heavy iron failures are announced this week, after a 
considerable period of freedom from such occurrences, though 
with the strain that has been on for the past year the wonder 
is that disasters have been so few. 

Receivers were appointed on Monday, Jan. 30, to take charge 
of the business of the Pottstown Iron Co., of Pottstown, Pa. 
They are Jacob Feely and Wm. M. Gordon, treasurer of the 
company. Bond was fixed at $500,000. The equity bill filed 
in court estimates the company’s liabilities at $2,025,000, ex- 
clusive of $884,000 capital stock. It is thought that the com- 
pany may be able to continue. The principle creditors in the 
bill of equity are Israel Morris, holder of $200,000 worth of 
bonds secured by a mortgage, with an indebtedness unsecured 
of $40,000, and a holder of $200,000 in capital stock ; William 
H. Morris, a creditor for $80,000 and the holder of $120,000 in 
capital stock and $14,000 in bonds, and Theodore H. Morris, 
who owns $100,000 in capital stock and $20,000 in bonds. The 
president and active manager of the company is William H. 
Morris. South Bethlehem and Pottstown banks hold $60,000 
of the company’s paper. The company employes 2,000 men 
and has a plant estimated to be worth $3,000,000 and a produc- 
tion on hand and in progress worth not far from $400,000, and 
bills receivable to the amount of $350,000. It began business 
in 1866, and when its charter was renewed in 1886 had $500,000 
paid in capital stock, cash assets of $280,000 and property 
worth $970,000. A director of the company said this evening 


G. A. BICKNELL,. 
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that the company’s embarrassment was brought about by the 
continued investments to keep up with modern improvements 
and three or four close years. The other failure, and one that 
caused much surprise, was precipitated by a sheriff’s levy on 
the Erie Car Works, Ltd., at Erie, Pa., on executions aggregat- 
ing $102,000, in favor of Erie banks. The plant of the concern, 
representing a $500,000 investment, covers 10 acres and com- 
prises car works, car wheel works and the Martel charcoal iron 
The furnace has a capacity of 
It is said to have been 


furnace at St. Ignace, Mich. 
23,000 tons of car wheel iron annually. 
the cause of the failure. The Erie plant had a large contract 


on hand for new cars for the Pennsylvania road. 





In the Valleys. 

The Quaker Valley Mining Co., of Youngstown, have recent- 
ly purchased extensive coal lands in Columbiana county, with 
a view of erecting a large coke works to supply Mahoning 
Valley furnaces with coke. Some of the gentlemen interested 
state that it is expected to make a first-class quality coke equal 
to the Connellsville region product. If such is the case, the 
valley furnaces will be able to compete with any locality in the 
United States, as the existing disadvantage to the valley pig 
iron producers will be removed—high freights on coke from 
the Connellsville region. The rate from Columbiana county 
coal lands to the valleys will not exceed 50 cents per ton. 
This will be a great advantage to local pig iron manufacturers. 

Several rolling mills in the Shenango Valley and two mills 
in the Mahoning Valley have about abandoned puddling and 
steel billets are used instead. It is predicted that the steel 
billet will be used in three-fourths of the mills here before an- 
other year unless the price of puddling is reduced next July. 
Some of the manufacturers say they must have $4 puddling to 
compete with the new article. The employes on the other 
hand, say they will not submit to any such acut without a 
long, bitter strike, as they claim that even at the present 
wages they can earn on an average but $900 a year. 

The Alice Furnace, at Sharpsville, Pa., operated by Pickands, 
Mather & Co., and Wheeler Furnace Co., is now ready to start 
up as soon as the coke supply can be secured. The Alice has 
a capacity of roo to 125 tons daily. The company’s two fur- 
naces at West Middlesex, the Elia and Fannie Furnaces are 
still out and will likely remain so until the pig iron business 
improves. 





Personal. 

M. R. Hunt, of Ashland, Wis.,a well known furnaceman, 
will be manager of the furnace that is to be built at Ironwood, 
Mich., by the newly formed Gogebic Iron & Steel Co. 

Julian Kennedy, the well known blast furnace and steel 
works engineer, who is designing the plant the Ohio Steel Co. 
will erect at Youngstown, O., is engineer for the Ferris observa- 
tion wheel at the World’s Fair. The wheel is to be 256 feet in 
diameter, and will be driven by two 30x48-inch Porter-Hamil- 
ton engines built by Wm. Tod & Co., of Youngstown. 

Victor Colliau, a chemist and mechanical engineer, known 
throughout the iron world by reason of his inventions, died at 
Detroit, Jan. 17, aged 66. His device for saving fuel in iron 
melting and his Colliau cupola are his best known inventions. 

Benj. F. Fackentha, for many years superintendent of 
Cooper & Hewitt Co.’s Durham furnace, at 
Bucks Co., Pa., has been elected superintendent of the Thomas 


Riegelsville, 


Iron Co. 


On the Editorial Table. 

The February Wide Awake has a delightful reminder of 
Tennyson in Carroll Burton’s “ Child-Life at Farringford,” de- 
scribed by one who actually visited and played with the 
The same number also contains the second 
“From Corday to 


Tennyson boys. 
of Frederick A. Ober’s Columbus articles 
Cathay ’—called ‘‘ At the New World’s Portal.” 

Under the head of “ Geological Survey,” Gov. David R 
Francis, of Missouri, says in his biennial message, just issued 
in pamphlet form, that since the establishment of the Bureau 
of Geology and Mines in 1889, “ A general examination of the 
coal deposits has been made in 25 counties; an examination of 
the iron ore in 54 counties; of the clay deposits in 80 counties ; 
of the mineral waters in 20 counties; of the zinc and lead 
deposits in 41 counties, and a study of paleontology has been 
made in 26 counties.” 
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CHEMISTRY AND FOUNDRY PRACTICE. 





Clemens Jones, M. E., of Easton, Pa., formerly chemist for 
the Thomas Iron Co., read a paper at the last meeting of the 
Foundrymen’s Association, at Philadelphia, held Jan. 4, on 
“The Relation of Chemistry to Foundry Practice.” The early 
portion of the paper is taken up with an excellent summation 
of the various elements occurring with iron—carbon, silicon, 
phosphorus, manganese, sulphur, aluminum, arsenic, titanium, 
copper, calcium, magnesium, Definitions are given, together 
with characteristics of each of these elements. The writer 
then proceeds as follows, “ in an endeavor to interpret not 
only the meaning of their appearance but also to inquire what 
amounts of each, or all, fulfill the requirements of our search :” 

Pig iron is the raw material out of which the foundryman is 
required to make a finished casting. What is pig iron? Pig 
iron is impure cast iron. [t is metallic iron combined with 
nearly all of the metals and metalloids that were contained in 
the raw ores, the flux, and the combustibles employed in its 
As it comes from the furnace it is unfit for any 
Uncertain in quality and weak, it 


manufacture. 
but the simplest castings. 
contains blow holes, is liable to chill and to excessive shrink- 
age, and is full of foreign fragments floated on its molten sur- 
face, as it rises to the top of the mold. This crude iron is ina 
condition to be cheaply purified and converted into articles 
most needed in the arts. In the early centuries, before cast 
iron became in vogue, pure iron was sought as a direct pro- 
duct. The direct process was used until the fifteenth century, 
and is still extant, notably in China, India and Africa. But 
these charcoal bloomeries required the finest selected materials, 


and involved tremendous labor and great expense. Besides, 
there is no use for chemically pure iron in the arts. On this 


account its manufacture is not attempted. 

But iron is combined with other elements, which we regard 
as impurities, until it has a required hardness, combined with 
a required strength. The elements employed to effect this 
change in the physical properties of iron are commonly car- 
bon, silicon, phosphorus and manganese. As we have seen, 
there are other accidental impurities possible, which may com- 
prise the whole list of elements we have discussed. Nature, 
provident in this, the greatest need of mankind, disposed of 
these needful elements in such relation to the deposits of iron 
the alloy with requisite properties—is 
Indeed, 


ores that crude iron 
readily produced, suited to the needs of the artisan. 
so wide is the range in this respect that in earlier days quantity 
only, without respect to the quality, of the pig iron, was the 
sole object. Materials were tumbled into the blast furnace 
‘without rhyme or reason, and in utter disregard of those self- 
controlling conditions of the process itself which alone were 
often responsible for a product that was fit for any purpose. 
Or, on the other hand, the founder’s complaints to the furnace- 
man prevailed in such incessant changes of materials that by 
an accident of experiments the proper iron was at last made. 
Without doubt this state of affairs retarded any considerable 
progress in foundry practice. But blast-furnace practice has 
undergone a revolution. Chemical knowledge has brought it 
about. To-day the foundryman is in a position to say to the 
pig iron maker, “I want such a quality of iron;” and the fur- 
nace manager is in a position to light his fires and make it. 
The pig iron industry is of such great importance that, inde- 
pendent of economical considerations, he will be obliged to 
make it. The report of the mineral products of the United 
States just distributed places the production of pig iron for the 
year 1891 at nearly 8,300,000 tons, having a value at this city of 
over $128,000,000. We may, therefore, look confidently to the 
present day as the dawn of light upon subjects long in dark- 
ness. Good workmanship in the foundry requires intelligent 
methods. These begin with the selection of appropriate 
materials—those having the right composition. It stands to 
reason that foundrymen are restricted when they undertake to 
handle material concerning which they do not possess any 
chemical knowledge. 

While pig iron is usually weak and unreliable, there are 
instances on record of very strong irons. A good pig iron 
should stand a breaking strain of at least 15,000 pounds to the 
Square inch. A well-known brand of Pennsylvaniairon has an 
average tensile strength of 17,000 pounds to the square inch. 
The first remelting of this iron gives a strength of over 22,000 


TRADE REVIEW. 11 


pounds. One test of this brand of iron gave in a gray forge 
iron the unusual strength of 52,000 pounds to the square inch. 
GRADING PIG IRON. 

We will not spend much time on the subject of the grades 
of pig iron. Grading at best is but a local designation. It has 
the advantage, however, of approximating to the end in view. 
The grades of pig iron with reference to fracture, may be 
classed in the following order: Silver gray, brittle, large bright 
Ix, tough open grain free to edges; 
2x, similar to 1x, but hav- 


crystals, open grained. 
torn fracture, jagged to the touch. 
ing close-grained spots. 2; even close grained. 3, or gray 
forge, hard and finely grained. 4, or mottled and white irons. 
The composition of pig iron, taking the average of the Penn- 
sylvania brand mentioned, for foundry use is about as follows: 
: / Per cent. 
Carbon, graphitic 


Carbon, combined 
SC Re aes 
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Iron of this composition will answer for general use, will be 
fluid and make a strong, soft casting. We find from the analy- 
sis the amount of each ingredient. Now, in actual practice, 
we will suppose that this given iron is entirely satisfactory 
when made into castings for acertain purpose. It melts easily, 
requiring a modicum of fuel, fills every crevice in the mold, 
comes out a perfect casting, and can be readily shaped on a 
lathe. This quality of iron, then, would naturally be sought 
for similar work. What is there in the appearance of pig iron 
to indicate its quality? Grading by fracture will not deter- 
mine quality—that is, composition. “Grade alone, judged by 
the fracture, is of no practical service whatever. Taken in 
connection with known composition it is of valuable assist- 
ance. 

There are claims held by reputable iron men that the fract- 
ure indicates carbon, silicon and every other constituent, pre- 
sumably to the practiced eye. Still others hold that the face 
of the pig is an infallible guide for everything. Relied upon 
by itself there can be nothing more deceptive; the eye, no 
matter how finely educated, cannot see phosphorus, sulphur, 
silicon or anything else in an opaque, solid mass. If the blast 
furnace produced iron at each successive cast of perfectly uni- 
form composition there might be a shadow of validity to such 
claims, since the free carbon as graphite under regular con- 
ditions, is a fairly good indicator. But it has been clearly 
shown by the best authorities that the two principal ingredi- 
ents, carbon and silicon, are liable to be affected not only by 
the temperature of the iron, but the rate of cooling and other 
physical causes, other conditions being constant. Asa matter 
of fact, not only do graphite and silicon vary in different casts, 
when using the same mixture of ores, etc., but there is even 
marked variation between the pigs in the different beds. It is 
asserted on good grounds that graphite is an index of silicon, 
for the reason that in certain amounts it changes the combined 
carbon to graphite—that is, precipitates it. But what visible 
means is there of determining exact amounts of silicon? There 
are many recorded cases of rich open grained irons that in 
reality contained hardly enough silicon to make the melted 
iron pour without clogging. 

ANALYSIS ALONE CONCLUSIVE. 

Analysis from this array of facts is the only true guide. In 
these connections the relations of chemistry to feundry prac- 
tice cannot be misapplied. Here a practical illustration may 
be of service. Pig iron is introduced into a cupola, fuel is 
added, flux is added to take up the excessive impurities, a cur- 
rent of air is blown in to increase the heat. The pig iron was 
smelted from its ores—chemical forces operated to produce it. 
The fuel, as we have seen, is a form of carbon—a chemical sub- 
stance. Lime is the base of the flux employed; it unites with 
the acid impurities to form a liquid purifying bath—by chem- 
ical reactious. Oxygen, the tireless vital principle of the air, 
causes the combustion of the fuel with generation of intense 
heat—a type of chemical energy. The molten fluid metal, 
sparkling in the ladle, fills every crevice of the mold, and is at 
last uncovered from the steaming sand—a chemical product. 

Cast iron is that kind of iron which neither tempers nor 


welds. This is rather a distinction than a definition. It com- 
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pares with steel, which is that kind of iron capable of assuming 
temper, and with wrought iron, which may be welded, but 
will not take temper by chilling. There are, however, quali- 
ties of steel which may be welded, bent, and do not take tem- 
per. Buttoacertain extent these distinctions are caused by 
the behavior of carbon, and at the same time the absence of 
certain other elements. White iron becomes steel when its 
carbon is reduced to about 1.5 per cent., at which point it has 
slight weldability and great hardness. We may say that cast 
iron is a compound with varying quantities of carbon and sili- 
con. Steel may contain silicon, but has less carbon thanis 
needed to form cast iron. Wrought iron is nearly pure. 

Let us now briefly examine the influence of the chemical 
elements with which we have become acquainted upon the 
quality of cast iron. When pig iron is melted in a cupola we 
look for a slight change of composition in the resulting cast 
iron, owing to oxidation caused by the blast of air. The 
tendency of this effect is to lessen the amounts of the more 
readily oxidizable elements, such as manganese and sulphur. 
Silicon and combined carbon afford combustible material to 
oxygen, and these elements are burned and also reduced in 
quantity. The practical effect, when a mixture contains the 
right proportion of carbon, silicon, phosphorus and man- 
ganese, is a uniform iron, in which, so to speak, the carbon 
as graphite is finely subdivided. This state of subdivision, 
in which all the carbon is still graphite, increases the tenacity 
between the particles of surrounding metal by placing them 
in closer contact and imparts a texture resulting in greater 
strength. By the same process, it is well known that up to 
a certain point subsequent remeltings give greater strength to 
cast iron, which from the first melting may be even doubled. 
We do not know accurately whether in addition to this the 
alloy may not be said to be intensified, and a firmer grasp 
But the 


texture is improved by a rearrangement in molecular. struct- 


upon each other given to the combining elements. 


ure, and the actual composition may not have varied to any 
considerable extent. Illustrative of the effect of melting on 
pig iron, the following analysis, quoted by one of the greatest 
authorities on the subject of iron, will be instructive in several 
On remelting, it 


ways. Theiron was graded as No. | pig. 


turned hard and white. The analysis of the original pig, and 


as remelted for castings, was as follows 


Pig Castings 

Carbon vee , 1.6 1.¢ 
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Observe that phosphorus and silicon sustained a loss, but 
the carbon remained practically the same, and sulphur and 
manganese increased, as well as the other two ingredients. 
Now, the phosphorus and silicon were oxidized, but the car- 
bon was in all probability entirely graphitic. The gain in 
sulphur and manganese was undoubtedly due to bad fuel--a 
frequent source of trouble to the foundryman. Previous 
analysis of this particular pig iron would have avoided all 
difficuity. 

should have contained twice as much. 


A critical study shows that it was deficient in carbon 
With the low sili- 
con—of which the same holds good—this iron would have 
turned white, supposing that sulphur and phosphorus were 
The abnormally high phosphorus and sulphur 
The gain in man- 


not excessive. 
only increased the hardness of the metal. 
ganese is unusual, and had reached a point where, with the 
other constituents normal, chilling is so often sure to follow. 
Of calcium and magnesium, aside from the correctness of the 
But it is 
highly probable that had carbon and silicon been normally 


analysis, the effects need not concern the result. 


high, the increase in these elements, as well as sulphur and 
Now, the analysis 
With a 
knowledge of the chemical effects of these elements on cast 


manganese, would have been prevented. 
would have shown the deficiencies in this iron. 


iron,no foundryman would have attempted to melt this iron 
alone. understand clearly the fact that 


these chemical effects produce 


It is important to 
physical properties. The 


The analysis points it out. A mixture of 


remedy is simple. 
this iron with another iron containing more carbon and silicon 
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and less phosphorus and sulphur, so as to result in a composi- 
tion corresponding to that of the Pennsylvaniairon, would have 
made soft, strong castings. Hence the practical application of 
chemical analysis to the materials used in the foundry is ap- 
parent. 

PERCENTAGES OF VARIOUS ELEMENTS. 

The quantities of the chemical elements in cast iron giving 
the best physical and economic results have been fairly well 
established. They may be considered in their relation to cast 
Carbon is a hardener. In 
Metallic iron is 


iron as hardeners and softeners. 
pig iron carbon rarely exists over 5 per cent. 
capable of combining with 7 per cent. as a maximum. Beyond 
this amonnt it separates out as graphite, of which “kish” is 
an example. But part of the carbon is replaced by the other 
elements, as already pointed out. As a consequence it rarely 
exceeds 4 percent. In the condition of graphite the range in 
cast iron is from 3.5 to 4 per cent.,in which amounts it im- 
parts the greatest strength, for which purpose it is necessary. 
Carbon makes iron work hot and gives it fluidity. It makes it 
soft and easily cut by a tool. Silicon is the regulator of carbon 
in cast iron. Cast iron comparatively free from other elements 
and high in combined carbon is white, crystalline, hard, brittle 
and may be specular. Silicon appears to change the com- 
bined carbon to graphite and produce gray iron. It therefore 
adjusts carbon to make cast iron hard and strong or soft and 
tough. The range of silicon is wider than that of carbon. 
Over 3 per cent. of silicon gives hardness to cast iron and in- 
creases shrinkage. At 2.5 per cent. it gives maximum fluidity 
to cast iron, which can be used for the thinnest castings. But 
if a large casting, to be subjected to tensile strength or to re- 
sist a great crushing weight, the amount of silicon should be 
less. Silicon thus plays the part of both hardener and softener. 
Cast iron is soft and easily worked, containing from 2 to 2.5 
per cent. of silicon. For common castings, such as pipe, etc., 
even 1.75 gives good results. Phosphorus should always he 
well controlled. With proper adjustment of the other ingredi- 
ents it makes iron hard and causes excessive shrinkage. Some 
authorities consider 0.50 per cent. all that is necessary, but 
more than this amount may be safely employed. The range, 
however, is more limited, and, except where very fluid iron is 
required, should not exceed 0.80 per cent. 

High phosphorus sometimes results in hard spots in cast- 


ings. Manganese makes iron brittle and increases shrinkage, 


chilling and hardness. It weakens iron and increases its 


ability to stand stress. On this account more than o.4o pet 


cent. is undesirable in ordinary cast iron. It is a useful in 


yvredient in making chilled castings, such as rolls, ete. Above 
1 per cent. the hardening properties are lessened. Sulphur is 
one of the ingredients whose presence is not sought. It isa 


great hardener, and appears to increase combined carbon 
which, as seen, is inimical to soft iron. It is always injurious 


toiron. In wrought iron sulphur causes brittleness at a red 


heat, and makes it “red short.” This property 1s opposed to 
the influence of phosphorus, which makes it “cold short” at 
ordinary temperatures. But these terms do not properly ap- 
ply to cast iron, although there is an old foundry saying, that 
a neutral iron may be made by combining red and cold short 
iron. Aluminum exists is such small proportions in cast iron 
that its influence is not often felt, but it appears to impart 
strength and elasticity. Introduced into melted iron, it is 
considered to act beneficially by collecting scum and slag, and 
produces sounder castings free from blowholes. Arsenic acts 
very much like sulphur on cast iron and is as greatly to be 
avoided, although but seldom encountered. There is no evi- 
dence to show that titanium injures cast iron, perhaps one rea- 
son being that it occurs in only small quantities. Copper is a 
hardener of iron, and in appreciable amounts weakens it. The 
other rarer elements, nickel, chromium, tungsten, etc., are so 
rarely to be found that their effects on cast iron are not accur- 
ately understood. They have been more used in connection 
with steel, the strength of which they appear rather to increase 
than diminish. But their occurrence in pig iron, and our 
knowledge of the fact, will pave the way to any future en- 
lightenment concerning the effects they may produce. 

Cast iron with the properties generally required, we may 
consider to be of acomposition of from 3 to 4 per cent. car- 
bon; 1.75 to 2.75 per cent. silicon ; 0.25 to 0.85 per cent. phos- 
phorus ; 0.15 to 0.35 per cent. manganese, with as few other im 


purities as possible. The final point in our discussion is, as to 
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whether it is better to depend on chemical analysis or upon 
practice in making iron castings. There will be no dissent 
from the opinion that they must and will go hand in hand. 
Since we can govern the amounts of the ingredients of cast 
iron, any desired property may be given to castings of which 
it is composed. 

There is no law as yet resulting from the commerce between 
the laboratory and the foundry. Without doubt, there is too 
much to learn that prevents the formation of simple, definite 
rules applicable to modern foundry practice. But these will 
come in time as the relations of chemistry to foundry practice 
become better and more generally understood. There are a 
thousand minds at work on the problems of science—chemists 
thinking in every language of the civilized globe of the sub- 
jects we have here discussed. Science improves every indus- 
trial condition to which it is applied. It is not possible, with 
accumulating facts rising to activity, that even in so humble a 
factory as the iron foundry they may not find practical appli- 
cation from day to day. 


CLEVELAND TESTS OF NICKEL STEEL. 


Nickel produced at the Brooklyn Nickel Works, near Cleve- 
land, by the Canadian Copper Co., which brings its ores 
from Sudbury, Ont., was tested in steel-making at the Cleve- 
land Rolling Mill Co.’s works last Fall. Jules Garnier, the 
French engineer, who has written and experimented exten- 
sively on nickel, and under whose direction the smelting 
works at Brooklyn were erected, has sent to Le Genie Civil the 
results of the tests. These were designed to determine the 
relative quality of steel with and without the addition of nickel. 
The two steels, as is shown in the accompanying table, differed 
only in the amount of nickel added to one of them, the quantity 
being about 3 per cent. 

The method of manufacture and the charges of both heats 
were absolutely identical. The ingots for both heats were 
rolled into boiler plate under ordinary conditions. 
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Nickel steel : 1.602 X 0.30 .4806 234% 64,08 
Scrap, 9,000 Ibs : 1.645 X 0.245 493 26 17,1 66, 
PE, 0,000 IDS.....2.0:05c0000 605 X 0.302 1.4347 4 44,700 66,00 
Ferro, 165 Ibs....... coos 1.582 x 0.245 | 0.3875 4! 17,400 67,100 
Nickel, 540 Ibs ; .| | 1.495 X 0.31 483 | 26 17,300 64,8904 

1.495 X 0.310 | 0.453 | 3% 48,200 | 66,2 
(1.545 x 0.245 | 0.3785 | 2 35,700 | 55,56 

Ordinary steel : | 1.666 x 0.245 ».408 35,500 | 54,00 
Scrap, 9,000 IDS... 1.670 X 0.292 | 0.4876 | 71 32,800 | 53,9 
Pig, 9,000 Ibs.... 1.640 X 0.290 1.4750 | 32 34,060 | 52,500 
Ferro, 160 Ibs... 1.500 X 0.30 0.454 27 35,50 53,7004 

1.430 X 0.305 0.451 | 2 37,900 | 56,500 


‘Not annealed. fAnnealed. 

The deductions made from these results are these : 

1. Nickel steel has on an average a higher limit of elasticity 
of 11,400 pounds per square inch, or nearly 31 per cent. 

2. Nickel steel has an ultimate tensile strength greater by 
10,400 pounds per square inch, or an increase of about 20 pet 
cent. 

3. The ductility is not reduced by the presence of nickel. 





THE Lloyd Booth Co., of Youngstown, O., has been very 
busy the past few months on special contracts. It has 
pleted the machinery for the tin mills of the Falcon Iron & 
Nail Co., at Niles, O., and now has under construction a 126- 


com- 


inch knife squaring shear for the Aetna Iron & Steel Co., 
of Bridgeport, O. It will furnish the g-inch guide train for 
the new Minneapolis rolling mills. A pair of 30-ton power 
cranes are to be installed in the new foundry addition to the 
company’s works. 

THE Durand Stove Co.'s works at Medina, O., which have 
been closed for some time, owing toa disagreement among the 
stockholders, will resume operations, a party of Medina gen- 
tlemen having secured control. A. Munson has been elected 
president, G. C. Shepard secretary, O. C. Shepard treasurer, 
and A. T. Blackford general manager. 
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WHEELER’S VERTICAL WATER TUBE BOILER. 


The cut in this column represents the vertical water tube boil 
er*patented by E. A. Wheeler, of Sharon, Pa. 


| oiler 


Five patents have 
been granted Mr. Wheeler on his ind furnace setting 


and he has quite a number of the boilers in use. Testimoni 
als received by the inventor indicate entire satisfaction with 
their operation. The Wheeler boiler is intended for burning 
gaseous fuel and is more especially adapted for blast furnaces, 
also for using puddling or heating furnace waste heat, in roll 


ing mills, but can be used with coal or other fuel. The water 


and steam are contained within 
the tubes and upper and lower 
drums, shown in the illustration 
The whole is enclosed with fire 


brick walls, for which the founda- 


tion is shown. The air and gas 


flues are under the boiler and do 





not show, buta jet of hot air comes 
in contact with each gas jet of 
twelve inches apart along under 
each side of the boiler, and causes 
complete combustion. The burn 
ing gas strikes the lower cylinder, 
or drum, and then passes up 
through the brick checker work 
built different 
tions, and is thrown right and left 
among The 
flames heat the bricks and the hot 


bricks intensify the heat from the 


between the sec- 


the water tubes. 


burning gas. The waste gas and 
heat then pass through and among 
the 


through the stacks. 


water tubes, and escape 


The claims of the inventor are 


thus stated: The advantages of 








a, these boilers, as demonstrated in 
te — = Their safe- 
ty from explosions; their rapid steam making qualities, pro- 


actual use, are these: 


ducing a large amount of steam from a small amount of fuel; 
The 
circulation is fully provided for by the water columns outside 


the small space occupied ; and their freedom from scale. 


of the brick walls, connecting the upper and lower drums or 


cylinders. These have expansion joints. The tubes being 
vertical no dust collects on the outside of them and the sedi- 
ment and scale in the water inside drops from the tubes into 
the drums below and is blown off. The large heating surface 
the tubes and drums present causes rapid generating of steam. 

Orders can now be filled for any size of the Wheeler boiler, 
addressed to 


from 50 to 300 horse power. Letters should be 


the inventor. 


THE Pottsville, Pa., Steel & Iron Co., employing 1,000 hands 
in connection with its furnaces, rolling mills and bridge works, 
has started an insurance arrangement with its employes. For 
temporary disability, one-half of weekly wages will be paid, 
limited to 50 weeks; loss of an eye, hand or foot, expenses and 
one-fourth of a year’s wages; both eyes, etc., half of a year’s 
wages; death within three months, expenses and a year’s 
wages—no idemnity to exceed $1,500. Riots, strikes, etc., dis- 
solve the insurance. Policy holders must pay 1 cent on each 
$1 earned. No refund will be made in the event of discharge 


or voluntary retirement from the company. 


POSTED in the Beaver Falls Mills of the Carnegie Steel Co., 
Ltd., at Beaver Falls, Pa., is the following: Employees at these 


mills will bear in mind that any attempt to organize labor 
unions will not be tolerated, and any person or persons attempt- 
ing to introduce labor organizations in these mills will forth- 
with be discharged and debarred thereafter from getting em- 
ployment in any of the works of this firm. 


Wo. S. Evans LODGE No. 3, of the National Union of Iron 
& Steel Workers, bas been organized at Oliver’s Tenth street 
mill, Pittsburg. It has 50 members, said to have been lifted 
from the Amalgamated Association. The Finishers’ Union now 


claims a membership of 500 in Pittsburg. 
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Bridge-building under way and bridge-building in prospect, 
in and about New York City, mean no small tonnage of iron 
and steel for the immediate and the more remote future. Four 
big bridges are interesting Gotham capital and Gotham tax- 
payers at the present time—the two over the East River, plans 
for which the Secretary of War has approved recently; the 
great bridge over the North River, to connect New Jersey with 
New York City, at 7oth st., and the new Central bridge at 155th 
st. and 7th ave., now under construction. 

The height of the present bridge over the East River—the 
Brooklyn bridge—is 135 feet in the center above mean high 
water. This height was established by United States authority. 
In approving the plans for the two proposed bridges, Secre- 
tary of War Elkins makes one modification: the lower chord 
of the bridge, from Broadway ave., to a point between Delancey 
and Rivington streets, is required to have a clear headway at its 
center of 140 feet above mean high water under the most un- 
favorable conditions as toload and temperature, and the drawings 
have been returned to the East River Bridge Co. for alteration 
in accordance with this decision. The plans for the Hudson 
avenue bridge were approved without change as to its height, 
which is 135 feet. There will be nothing like the long interval 
between plans and completed construction, in the case of the 
two proposed bridges, that elapsed after the passage of the 
authorization act in the case of the Brooklyn bridge. Con- 
gress passed the act in 1869; in May, 1870, the lowering of the 
caisson was completed. Not until May, 1875, was the Brooklyn 
tower completed and the formal opening of the bridge did not 
take place until May 24, 1883, or 14 years after the Secretary of 
War had fixed the height of the bridge. This time ought to 
be cut in two, in the case of the proposed new bridges ; likewise 
the $15,000,000 cost of the Brooklyn bridge. 

The East River Bridge Co. representatives say that the com- 
pany is ready to begin surveys and construction any time and 
that plenty of money will be forthcoming as it is needed. 
The report that George Gould has an extensive interest in the 
project is denied. 

The bridge over the North River connecting New York and 
Jersey City is a dream of years. From the beginning of rail- 
roads, Western travelers have been obliged to leave their trains 
in Jersey City and cross the river in a ferry. It is proposed to 
change this. 

The commissioners of the New York and New Jersey 
bridge have adopted plans for a high railroad bridge so that 
trains can go direct into New York City, and also so planned 
that vessels can sail under it without the use of any draw- 
bridge. It is to be 60 feet high above the water. On the 
New Jersey side the banks of the river are bold and rocky, 
and of sufficient height for such a crossing. On the New 
York side there are to be high piers, with an easy incline to 
the station~farther down town. The site for the crossing is 
at 7oth street, and the new union station is to be at the 
intersection of Broadway, 7th avenue, and 42d street. There 
is to be a steel viaduct between the bridge at 7oth street and 
the new station at 42d street. This viaduct is to have floors 
of steel, on which the tracks are to be laid with rock ballast, 
so that a high rate of speed can be maintained without noise 
orjar. This is the principle on which many of the large 
English bridges are constructed. 

The total length of the new bridge will be about 10,680 
feet, and the main grade from the bridge at 7oth street to the 
station at 42d street will be at the rate of 45 feet to the mile. 
The station will require two entire city lots at 42d street, each 
200x800 feet, and will contain an area of nearly four acres. 

The bridge is to have four tracks, and the piers and ap- 
proaches are to be made strong enough for six tracks when- 
ever the increase in business shall require them. There are 
to be 20 arrival tracks at the new station on the upper level 
and 20 departure tracks on the lower level immediately be- 
neath them,’so that trains can be unloaded and dispatched 
with celerity. Western passengers who arrive in New York 
by the Baltimore & Ohio, or the Erie, or West Shore roads 
will be carried swiftly across the river, and will leave the 
train at the 42d street station. The bridge will be owned by 
an independent company, and any of the lines on the New 
Jersey side which choose to do so will be given facilities for 
the crossing of their trains. 
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From the five great passenger stations in Jersey City there 
now arrive and depart over 1,000 trains daily, and it is esti- 
mated that over 80,000,000 passengers cross the Hudson river 
by ferry during the year. 

The legislature of the State of New York has given the 
necessary authority for the construction of the bridge, and this 
authority has also been granted by the State of New Jersey. 
The commissioners are now waiting for the consent of Con- 
gress, as a navigable stream cannot be bridged without the 
permission of the United States government. 

The fourth bridge, that at 125th street and 7th avenue, New 
York, is actually under way. The members of the American 
Society of Civil Engineers inspected the work while in New 
York at their recent meeting. The temporary bridge has 
been completed, and the foundations of the new structure begun, 
Pneumatic caissons of steel are used to reach solid rock in the 
bed of the river. The caisson is 100 feet long, 19 feet wide 
and ro feet high. The interior, in which the men work, is 60 
feet in diameter. There are five vertical cylinders or air-locks, 
through which the workmen pass and the material is sent 
down. 

The draw of the new bridge will have a length of 412 feet, 
and will be 65 feet wide. Its total weight will be 1,700 tons. 
It will be, therefore, the heaviest draw in existence. The ap- 
proach to the bridge on the east side will be 1,100 feet long, 
made up of 100-foot spans. It will run through the low land 
south of the lower end of Jerome avenue, and enter the 
avenue ata point 200 feet from the old bridge. 

The 155th street viaduct will be the western approach to 
the bridge. This structure is 1,600 feet long and extends from 
the top of Washington Heights along 155th street to the new 
bridge. It is 60 feet high at its western end and 20 feet high 
at the easternend. The foundations are all upon piles driven 
30 feet into the ground. The bridge will be entirely of wrought 
iron and steel. 
has to be made for expansion and contraction. At every alter- 
nate set of posts the girders will rest upon small iron rollers 
which will have a free movement. 

The time limit set for completing the bridge is two years, 
but it is thought it will be finished in about 18 months. The 
work is under the direction of Alfred P. Boller, consulting 
engineer in the Department of Public Works. 


In a structure of this kind especial provision 





Great Docks for Mesaba Ore. 

The Duluth correspondent of the Marine Record gives the 
following interesting facts about the iron ore dock to be built 
on the bay front at Oneota for the Duluth, Mesabi & Northern, 
or Merritt, road. 

It is expected that the dock will be ready to ship ore about 
next August, though it will be impossible to complete the en- 
tire structure for at least a year. It will have a capacity for 
storing at one time 90,000 tons of ore, or ashipping capacity of 
nearly 3,000,000 tons a year, equal to the entire ore dock plant 
—four mammoth docks—of the Duluth & Iron Range road. 
A total of 12,000,000 feet of lumber are to be used in this dock, 
the entire season’s product of a mill of no small dimensions. 
It is not probable that the dock will cost less than $400,000, 
practically all of which will be labor, in Duluth district saw 
mills, in Duluth rolling mills and bolt works and at the site. 

The dock proper will be 2,500 feet long, and will extend from 
75 feet riverward from, and at right angles to, the tracks of the 
Duluth Transfer Co., to the government channel. It will be 
524 feet above mean water level, and 50 feet wide, and on the 
top will be four railway tracks extending the entire length, 
and so spaced that trains may run on any two adjoining rails. 
It will have 500 ore pockets, each of a capacity of 180 tons, and 
because of the soft and gravel-like nature of the ores of the 
Mesaba, the dock will be one foot higher than any now in use. 
It will be fitted with automatic steam or compressed air hoists 
for the ore chutes, and with other similar improvements that 
will make it, in addition to being the largest, as well as the 
speediest dock in the world. It will be arranged so that it can 
accommodate vessels drawing 20 feet of water when that depth 
becomes practicable, in 1896. Eight thousand spiles are now 
being driven for its foundation. 

The dock bill for the Duluth & Iron Range road, which is 
now being got out, is for 5,100,000 feet, and with extras, 6,000,000 
feet. This amount is required for the addition to the D. & I. 
R. docks at Two Harbors. 
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THE AULTMAN & TAYLOR MACHINERY CO., 


MANSFIELD, OHIO, U. S. A. 


SOLE BUILDERS OF THE 


Cook Patent Water Tube Boiler. 


THE ONLY PERFECT WASTE-HEAT BOILER. 


No incrustation. 

Generates the greatest amount steam with least amount heat. 
Repairs reduced to a minimum. 

Can be used equally as well for direct firing or with natural gas. 

















WE ARE ALSO BUILDERS OF 





HORIZONTAL, TUBULAR, AND FLUE BOILERS, LOCOMOTIVE, FIRE BOX AND ALL OTHER STYLES 
OF BOILERS, OIL TANKS AND WATER STAND PIPES. 


Estimates furnished promptly on receipt of specifications. 





“M* 





South Chicago 


Office, THE ROOKERY, CHICAGO. | 
} 
A SUBSTITUTE FOR STEEL | 

| 

IN 


Heads, Crank Shafts, 
Hammer Dies. Etc. 


Cross Gears, 





OWELLVS” 


Works: SOUTH CHICAGO. 


, Foundry Comp’y. 


AN ANTI-ACID METAL 


| FOR 


Acid Pans, Smelting Kettles, Hydraulic 
and Ammonia Cylinders. 





THE CARDEN CITY SAND CoO., Room 33, 159 La Salle St., CHicaco, ILL. 


FIRE BRICK, FIRE CLAY, 


For Blast Furnaces, Cupola Linin , Boiler Setting, Smoke Stack 
Lining, or Any Other Purpose. 
EVERY CLASS OF SPECIAL SHAPES AND SIZES. 





INDUSTRIAL SUMMARY. 


New Enterprises :— 

The following recent incorporations, specially reported for 
The Iron Trade Review, are of interest to the iron and 
machinery trade: 

Chicago, Ill.—Frazier Cycle Co. ;capital, $10,000; to manu- 
facture bicycles, etc.; incorporators: Edw. S. Frazier, Geo. S. 
Webb, Walter S. Frazier, Lincoln B. Frazier. 

Chicago, Ill._—Magnetic Boiler Cleaner Co.; capital, $100,000 ; 
to manufacture and deal in boiler cleaners, etc.; incorporators : 
J. Clark Williams, J. A. White, Amelia Lehmann. 

Grafton, Ill—Rippley Hardware Co.; capital, $15,000; for 
general merchandise and manufacturing business; incorpo- 
rators: Wm. H. Allen, Jr., Harry W. Schafer, Frank Rippley. 

Buffalo, N. Y,—Queen City Engineering Co.; capital, $10,000 ; 
for the manufacture of steam pumps, etc.; incorporators: 
August Goerlitz, Edward Ritter, Geo. Volker, all of Buffalo, 
N.Y 

East St. Louis, Ill—The Dealers Steel Fence Co., capital, 
$300,000 ; to manufacture and deal in steel, iron and wire fenc- 
ing ; incorporators: Wm. R. Faxon, Henry F. Vogel, Frank G. 
Rhoades. 

Willamsport, Pa.—Provident Mfg. Co.; capital, $100,000; for 
the manufacture of mechanical and other appliances, novelties 
of wood, etc.; incorporators: Godfrey Hess, W. W. Mertz, Jno. 
A. Klump. 

Batavia, I1l—Snow Wind Mill Co.; capital, $50,000; to manu- 
facture and deal in wind mills, wind engines, tools, imple- 
ments, machinery, etc.; incorporators: Franklin L. Chase, W. 
C. Hawley, Joseph W. Eliel. 

Davison, Mich.—Wolverine Carriage Co.; for the manufact- 
ure and sale of carriages, carts, wagons, vehicles and parts of 
vehicles and trimmings for same ; incorporators: Enos Parker» 
A. B. Cullen, I. T. Hurd, Davison, Mich. 

Toledo, O.—The Toledo Stove Co.; capital, $100,000; for 
manufacturing and dealing in stoves, iron-ware, castings, etc.; 
incorporators: Jacob J. Leonard, Geo. G. Metzger, Theobald 
Schunck, Harry E. King, Thos. H. Tracy. 

Chicago, I1l.—Illinois Electrical Forging Co.; capital, $3,000,- 
ooo; to manufacture and deal in electrical and other machinery, 
tools, and furnish light, heat and power to other parties; in- 





ALL KINDS OF 
EF"ounary Supplies. 


FACINGS, BLACKINGS AND MOULDING SANDS 
Of All Kinds. 


corporators : Skinner, Thos, 
Cratty. 

Chicago, Ill.—Merchants’ Ticket Register Co., of Chicago; 
capital, $15,000; to make, sell and deal in merchants’ ticket 
register, and other office supplies, etc.; incorporators, Hope 
Reed Cody, J. Monroe Smith, Isaac Lovett. 

Milford, Mich.—Wells Cultivator Co.; capital, $50,000 ; for the 
manufacture and sale of agricultural implements and other 
articles, etc.; incorporators: Elizabeth S. Wells, Robt. S. 
Wells, Arthur C. Wells, all of Detroit, Mich. 

Cleveland, O.—The Strong, Carlisle & Turney Co.; capital, 
$75,000; for manufacturing and dealing in engines, boilers. 
manufacturers’ supplies, etc.; incorporators: E. E. Strong, 
R. H. Carlisle, W. J. Turney, L. J. Hammond, W. N. Strong. 

Chicago, Ill.—Fulton Machine Works; capital, $40,000; to 
manufacture and deal in general machinery, tools, bicycles and 
mechanical novelties and appliances; incorporators: A. B. 
Leith, B. Hampton, A. J. Adams, Alex. Yoeman, E. B. Gehman. 

Cincinnati,O.—The Brackett Bridge Co.; capital, $100,000; 
for building bridges, engineering and superintending work, 
general iron and steel work, etc.; incorporators: E. J. P. 
Brackett, F. E. Morris, Glen Wright, R. L. Owens, Jno. W. 
Herron. 

Canandaigua, N. Y.—The Frasse Co.; 
the manufacture and sale of machinery, tools, etc.; incorpo- 
rators: H. Frederic Frasse, John T. Pierson, both of East 
Orange, N. J.; Chas. E. Miller, S. J. Frasse, both of 83 Macon 
street, Brooklyn, N. Y. 

New York City, N. Y.—Campbell & Hill Mfg. Co.; capital, 
$5,000 ; for the manufacture and sale of registering and adding 
machines; incorporators: John B. Campbell, 114 Nassau st.; 
John G. Hill, 41 Park Row; Elson C. Hill, 41 Park Row, all of 
New York City, N. Y. 

Detroit, Mich.—Detroit Foundry & Machine Co.; capital, 
$5,000; general foundry and machine business, manufacture 
and sale of iron and wood articles and combinations of both; 
incorporators: Edwin W. Abbott, Chas. H. Minckler, Arnold 
B. Cooper, Detroit, Mich. 

Piqua,O.—The Lucas & Barnett Co.; capital, $20,000; for 
dealing in all kinds of hardware, stoves, plumbers’ supplies, 
tinware, plumbing, slating, galvanized iron and cornice work- 
ing, etc.; incorporators: W. T. Lucas, L. Leonard, Gilbert 


Walter C. Campbell, Jno. P. 


capital, $100,000; for 
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UNION MINING CO., 
Proprietors of the CELEBRATED Mount Savage Fire Brick. 


GOVERNMENT % STANDARD. 


Established 1841. Capacity, 60,000 Per Day; 18,000,000 Per Year. 


The First Manufactory of its Kind in the U. S. 


Home Office and Works:-MOUNT SAVACE, Allegany County, Md. 


Branch Offices :—No. | Broadway, New York, N. Y.: No. 222 So. Third St., Philadelphia, Pa.; Lewis Block, Pittsburgh, Pa. 





FACTORIES AT 
Akron, 0.: Syracuse, N. Y.: Canton, 0.: 
St. Catharines, Ont. 







STORES AND WAREHOUSES A1 


Philadelphia, Pa 


<> THE WHITMAN & BARNES MFG. CO., °o.)ehi ss 
Manufacturers of DIAMOND BRAND TWIST DRILLS. Re ee ee ee ne Se 


Howell, E. S. Barnett, Geo. A. Brooks, J. G. Schemmel, Chas. Co., Cincinnati, recently destroyed by fire, will be rebuilt as 

H. Pfister. soon as weather permits. There will be two sections, covering 
Chicago, Ill.—Florida Consolidated Phosphate Co.; capital, atotal depth of 204 feet by 60 feet wide. The front section 

$100,000 ; to buy, sell, manufacture and operate machinery and will be three stories high, with a depth of 134 feet, and the 

plants for dredging, mining, cleaning and drying phosphate rear section two stories high, with a depth of 70 feet. 

deposits, and prepare same for market; incorporators: Edward The Robert S. Sloan-Fitzgibbons Boiler Co., of Oswego, 

Augier, D. R. Peck, Frank B. Kennard. N. Y., has been incorporated by Patrick Fitzgibbons, Robert 

Grand Rapids, Mich.—Metal Stamping & Spinning Co.; cap- Sloan, Theodore Irwin, Joseph McGowan and David Fitzgib- 
ital, $50,000; to manufacture and sell ornaments and designs bons. They will erect a boiler works at Oswego, a building 55 
in brass, copper, zinc, etc., and general jobbing business in x120 feet, and will equip it with modern machinery and ap- 
sheet iron and tin, etc.; incorporators : Lars H. Solosth, Harry pliances. The Fitzgibbons patent boiler for marine, stationary 
E. Osgood, Andrew Simons, Grand Rapids, Mich. and locomotive uses, will be manufactured. 

New York City, N. Y.—Bates Automatic Elevator & Mfg. The National Car Spring Co., of New York, and the Oswego 
Co.; capital, $100,000 ; to manufacture elevators and appliances Railway Spring Co., Limited, of Oswego, N. Y., have consol- 
for use in buildings and general repairing; incorporators: idated as the National Railway Spring Co. They are to build 
Henry C. Stetson, 212 W. 44th St., Chas. B. Meserole, 249 W. at Buffalo, N. Y., a plant with machinery and tools of approved 
44th St., both of New York City, N. Y.; Augustus E. Kissam, type. Meanwhile the present factories of the company at 
78 Halsey St., Brooklyn, N. Y. Newark, N. J., and Oswego, N. Y., having a daily capacity of 30 

Anderson, Ind.—The Anderson Keg & Package Co.; capital, tons of spirals, and 1o tons of elliptics, will fill orders. 
$15,000; to buy and sell logs, lumber, lumber materials, iron, ——— 
steel and hardware, to build factories and operate the same, Additions, Enlargements, Removals, Etc.:— 
and to manufacture kegs, barrels and any variety of articles North & Judd, of New Britain, Conn., will build a new 
‘chiefly made of wood or iron in any of their forms; incorpo- foundry, 9cx50 feet. 
rators: Frank H. Bowen, Union City, Ind.; James F. Springer, The Cream City Woven Wire Works, of Milwaukee, will en- 
Fortvillle, Ind.; Frank C. Johnson, Anderson, Ind. large their factory and add improvements costing $7,000. 

a J. Painter & Sons, of Pittsburg, are building a new mill at 
New Buyers in the Market, and Some of Their Wants :— their West End plant, making the fourth hoop mill. 

A machine shop has been started at Ashland, Wis., by Wm. The P. Wall Mfg. Co. is about completing its new building 
M. Beeman and J. Bowman, and an addition is contemplated in at Allegheny, Pa., and will add a large number of men to its 
the spring. force. 

Joseph Askins, the patentee of the water gas process and Massillon, O., Board of Trade has arranged with a concern in 
the owner of the gas plant destroyed at Greensburg, Pa., re- Hornellsville, N. Y., manufacturing pulley clutches, to remove 
cently, is contracting for machinery to reconstruct and enlarge to Massillon, O. 
the destroyed plant. He expects to be making gas again The Lexington (Ky.) Foundry Co., capital $50,000, expect to 
within 30 days. erect extensive additions on two acres of land recently donated 

The American Aluminum Co., of St. Louis, Mo., expect to by the city of Lexington. 
fill orders within the next three or four months. Their build- The Canton Steel Roofing Co. are looking for another loca- 
ings will be 1oox8o feet and three stories high. They will tion. The gas belt has been visited; Pittsburg also claims to 
want an engine of 50 horse-power. At the start ingot aluminum have a good chance of being chosen. 
and the alloys will be manufactured. Ground has been broken for the new building of the Stand- 

The Troy Valve Co., of Troy, N. Y., manufacturers of valves ard Mfg. Co., at Allegheny, Pa. The present plant is too smiall 
and hydrants, expect to have their new plant ready May 1. to meet the requirements of the company’s business. 
Buildings are 40x75 feet, three stories high. The company The Baldwin Locomotive Works, Philadelphia, will be en- 
write us that they will purchase bolt and nut machines, crane, | larged by the building of a new engine and boiler house and a 
derrick, drill, drop press, lathes, pulleys, shafting and portable | storage house. The building will be of brick, four stories 
forges. | high and 38x1o2 feet. 


The plant of the Sagendorph Iron Roofing & Corrugating | William Tod & Co. are just shipping five machines for draw- 


February 2, 13893.| THE 


ing shafting to the Union Drawn Steel Co., of Beaver Falls. 
Messrs. Tod & Co. are adding a new cupola to their foundry, 
larger than those they have now in use, and are setting up 


some new tools in their machine shop.—[Youngstown Tele 


gram. 

Hartman Bros. & Co., of Beaver Falls, Pa., write to 7he Jron 
Trade Review that they never heard of the proposed construc 
tion of a Western plant by their company, at Joliet, Ill, until 
they saw details of the project in Joliet and other papers. Yet 
a man claiming to represent the company has been negotiating 
with Joliet people for some time past. President Hartman 
writes: This is probably the same party who successfully 
worked a similar scheme at Fredericksburg, Va., some three 
years ago, when he succeeded in getting some money and far 
ing sumptuously at the expense of the good people of that 
town, and fortunately managed to get away before the swindle 


was discovered.”’ 


Fires and Accidents :— 

The Hubbard Saw & Tool Works, Menominee, Mich., were 
damaged $1,500 worth by fire. 

Fire in the pattern rooms of Winslow Bros., ornamental and 
architectural iron foundry, Carroll avenue and Elizabeth street, 
Chicago, did $10,000 damage. Many valuable patterns were 
destroyed. 

The upper portion of the building 31-35 Union street, Boston, 
occupied by the Walker & Pratt Mfg. Co. as a stove and steam 
heating apparatus manufactory and warerooms, burned Jan. 
25, with a large stock of stoves, ranges, furnaces, radiators, etc. 
Loss $100,000. 

At Elwood, Ind., the Macbeth Lamp Flue Works, the largest 
‘} 


of the kind in the world, were burned last week. The fire 


originated from too high natural gas pressure. Over 600 men 





**Cold Short’’ on an Old Complaint. 

$13.50 for Bessemer pig metal and $21.50 
to $21.75 for billets and slabs are prices 
that are getting disagreeably close to the 
costs of producing by the best equipped 
concerns, and they can not go any lower 
without compelling a very large curtail 
ment of production. It may be probable 
that, if this is the only medicine that will 
effect a cure, the sooner it gets in its work 
the better for all concerned. 
gross tons in 1892 is overproduction ; pro- 
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duction that creates a decided dispropor- 
tion between the legitimate requirements 
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will be thrown out of employment. The loss is estimated at 


fully insured. 


$100,000 ° 
The Milwaukee (Wis.) Gas Stove Co.’s works burned last 
week, with machinery, patterns and stock. Loss, $25,000; in 


sured. 


General Industrial Notes :— 

The Warren (O.) Tube Works will 
few days, after recent repairs. 

Jones & Laughlins, of Pittsburg, are now using coal as fuel 


1 


be in full operation in a 


almost exclusively, having taken the gas out of nearly all their 
furnaces. 

The repairs to the Bellaire (O.) Nail Works Co. blast furnace 
will soon be completed. There is talk of another furnace and 
a new finishing ‘mill. 

The Columbus & Hocking Coal & Iron Co. started the Bessie 
furnace, at New Straitsville, in the Hocking Valley, last week. 
It had been idle since October. 

The employes of the Lookout Iron Co., at Harriman, Tenn., 


+ 


working on an 8-inch mill, with 14 heats, turned out 74,071 
pounds of 34-inch round iron in 9% hours. 
McGill, Wilcox & Co., 


iron and steel, succeeding to the business of McGill 


just incorporated, will manufacture 
x Ox, 
manufacturers of hydraulic machinery, Pittsburg. 

At Mt. Savage, Md., the works of the Union Mining Co., 
manufacturers of the ceiebrated Mt. Savage fire brick, are run- 
ning to their full capacity, making 60,000 bricks a day. 

The blast furnace partly completed, at Stauffer, Pa., has been 
purchased by Pittsburg capitalists, who will at once start to 
complete the same with four other industries which will locate 
this coming Spring. 

Puddle mill No. 3 at the National Tube Works, Pittsburg, is 


being torn down. A finishing department will be erected on 





fuet aes | . 


1F YOU WANT TO KNOW ALL ABOUT 


THE VERY BEST FURNACE the 


WORLD rorsxy STEAM BOILER 
Send for [Hustrated Deasrijatine Ranphlet 
ow MEGHANICAL STOKERS "tt 


THE BRIGATMAN STOKER ©, 
CLEVELAND OHIO. 








and the supplies, is excessive, and a pro- 
duction that keeps up an aggregate of 
500,0c0 tons on hand at the end of each 
year, creates such a disproportion. 

If all who hold stocks on hand were able 
and content to continue holding them for 
better prices, weakness of prices would 
not become chronic; but the trouble is 
few are able to carry stocks of any magni- 
tude, and none of these few want to do so. 
The rag tag and bob tail of the business, 
which includes the incompetents and the 
financially deficient, are perforce anxious 
to sell; the first don’t know enough to 
know when to urge sales and when to keep 


‘STEEL CASTINGS - 


OPEN HEARTH AND CRUCIBLE 


TheConsdon Brake Shoe co. 


OFFICES-AND -FOUNDRIES:CHICAGO. ILL. 


BRAKE SHOES 








quiet, and the last mentioned must realize 


at the end of one week so as to provide 
funds for starting the next, and together 
they harass the markets and obfuscate the 


ideas of both producers of the better class 
and consumers—and demoralization be- 


STEAM 


PUMPS 





comes the habitual condition—[Ohio Val- 
ley Manufacturer. 


THE freight rate on coke from Connelles- jot e N RY 


ville, Pa., to St. Paul, Minneapolis, Du- 
luth and Superior has been reduced 25c 
per ton, making the price of coke at these 
points $4.40. 


W. D. KEARFOTT, Sales Agent, 


CONDENSERS. 


R. WORTHINCTON, 


INEW YORK. omy 
54 Frankfort St., CLEVELAND. 


and 
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the site to work up the product of the steel mill now being 
erected at McKeesport. 

The Wellston Furnace Co., of Wellston, O., expect either to 
buy or lease the Etna furnace at Ironton, O., and put it in 
blast after necessary repairs. Hyde, Forsythe & Co. are prin- 
cipal stockholders in the Wellston Furnace Co. 

Some of the iron workers belonging to the new Finishers’ 
Union have agreed to go to work at the Elba mill, Pittsburg, 
where the Amalgamated Association declared a strike some 
time ago. The mill will be run on steel. No scale has been 
arranged. 

The Youngstown, O., Vindicator says that the Quaker Valley 
Mining Co. is making arrangements to erect a coking plant, 
expecting to furnish its entire product to Mahoning Valley 
furnace men, saving them most of the freight they now pay on 
Connellsville coke. 

F. S. Oakes, chairman of the committee on improvements of 
the Buffalo Real Estate Exchange, reports that a number of 
manufacturers are corresponding with him for factory sites. 
He is now negotiating with a machine shop proprietor and a 
foundry company, both desiring to locate. 

Thus one by one they go, victims of the insatiable soft steel. 
Puddle mill No. 3 at the National tube works is being torn 
down. A finishing department will be erected on the site to 
work up the product of the steel mill now being erected at 
McKeesport. But the probability is that the tearing down 
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operation may be followed by a building up.—[National Labor 

Tribune. 

The Youngstown Vindicator says that the old rolling mill 
at New Castle, burned recently, will be rebuilt. The burned 
mill was the oldest in Western Pennsylvania, and many pioneer 
ironworkers employed at the rolling mills at Youngstown 
learned there the rudiments of iron production. 

Geo. T. Bishop, W. A. Sproull and Capt. Chas. M. Swartwood, 
| of Cleveland, visited Sault Ste. Marie last week and were 
shown the adyantages of the proposed site there for a dry 
| dock and ship yard. They said that a meeting of the company 
| in Cleveland within two weeks would act on the matter. 

The Berlin Iron Bridge Co., of East Berlin, Conn., have re- 
ceived the contract for rebuilding the tube mill of Curtis & 
Co., at Cohoes, N. Y., lately destroyed by fire. The new plant 
will be fire-proof, constructed entirely of iron and brick, no 
wood-work being used. The building will be 132 feet wide by 
131 feet long, with a wing one side 20 feet wide by 74 feet long. 

A Philadelphia paper notes the presence in that city of mem- 
bers of a Birmingham, Ala., steel company, en route to Cata- 
sauqua, Pa., to confer with Samuel Thomas, relative to the 
manufacture of Bessemer iron by the shipment of Cuban ores 
to Pensacola, Fla., and Mobile, Ala., where it will meet the 
Alabama coke. At Pensacola, the L. & N. has good facilities 
for handling ore. Pensacola and Mobile are the nearest tide 
water points to the coal fields of Alabama. 











GENERAL ENGINEERING CO., 


GENERAL OFFICE AND WORKS: 


HARVEY, ILLS 


, SUBURB OF CHICAGO. 


Designers and Builders of Improved Machinery for 


PLATE CLASS WORKS, 
NAIL FACTORIES, 


Any kind of Special Machinery and Foundry Work. 








PUNCHING 


ROLLINC MILLS, 
IRON WORKS. 


OF LATEST DESIGNS. 








AND SHEARING MACHINERY Our 


Works possess greatest capacity of any in or about Chicago for handling heavy machinery. 


“SEND FOR ESTIMATES. 


oa 





J. M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treas. 





= 


—\1 =\ey\\ 


Farm and 


(PRINCIPAL) 
Baltimore Offices, 
Moore Building, 

S. E. Cor. Baltimore and Hanover Sts. 


MINING, MINERAL AND TIMBER LANDS 


‘Municipal Bonds, 


Short Time Paper. 


EXAMINATIONS AND REPORTS MADE. 


FRANK R. BIEDLER, 


(BRANCH) 


New York Offices, 
Welles Building, 
18 Broadway. 


Large Tracts of Florida 


City Mortgages, Phosphate and 


Hammock Lands. 


8@&Correspondence Solicited. ae | 








A. S. FERRY, General Agent, 208 Superior Street, 
Cleveland. O 

Cc. A. BURWELL, Chief Inspector, 
St., Cleveland O. 

R. D. BRIGGS, Special Agent, 
Cleveland, O. 

J. E. WOLCOTT, Special Agent, 
Pittsburgh, Pa. 


208 Superior 
208 Superior St., 


81 4th Avenue, 





F. A. SACKMANN, 


125 Chamolain, Cleveland. 0. 








W.AMSLAUGHLIN, 


MGR. 












STEEL ALPHABET S 


STEELNAME STAMPS 


BURNING BRANOS 


Steel Name Stamps I-16,3-32 
or & inch letters, 15c per letter. 


A. LEOFRED, 




















(Graduate of Laval and McGill,) 


MINING ENCINEER. 


Main Office: QUEBEC, 


Sherbrooke ; 
Branch Offices : { Montreal, 17 Placed’Armes Hill. 


MINES, MINERAL PRODUCTS. 






Jl 





FRI PUL LEYS 





& D, LAKE CO., 


MANUFACTURERS OF The @izaplest. 







8, HORNELLSVILLE, N. cy 
, bets 


= == 






a to light or heavy 
“work, stopping and 
> aestarting mac hines easily 
and quickly without jar. 
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JEFFREY | EERE wow ARE? 


e Just the 
Chain Valve for Hot Water Radiators. 


Belting 


ALSO 
MALLEABLE, STEEL, 
WROUGHT AND SPECIAL, 
CHAINS. 


The most popular Radiator Valve on the market. A 


practical success. If you want the best, buy Lunkenheim- 








er’s. Every valve warranted. 
Send for catalogue of above and other valuable steam 


specialties of interest to steam users. Mention IRON TRADE 


late 


REVIEW. 


THE LUNKENHEIMER COMPANY, 


Successors to THE LUNKENHEIMER BRASS MFG. CO., 


Cincinnati, Ohio, U. S. A. 











FOR 


ELEVATING AND CONVEYING MACHINERY. 









Send for catalogue and 


REDUCED PRICE LIST. .faehre ee 
THE JEFFREY MFG CO. Y WIRE RO PE V 


S. ———— 
I 4. First Ave., Columbus, O. me) val LL pu R 0) |e) ~\ 
Chicago sa : “% - So. Canal St. 6 IRO N Sy EE a A) R E of ALL KI NBS ~ 


New York Branch, 163 Washington St. 


GUINTS TURRET OHCs, AUDA OM NMED) Oats) MOE 


f <Fes EM rreO- TRENTON, NA. 
COOPER HEWITT&CO. WIRE ROPE =~ 
| 7 BURLING SLIP, <= AMWAYS |: 
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EXeIMal Boiler Flue Scrapers 


Remove all SCALE and 
SEDIMENT from the outside 
of your Boiler Flues WITH- 
OUT injury tothe iron. THE 
ONLY DEVICE KNOWN for 
: . this purpose, are made to 
ee ee , a . fit any size Flue, made of 
j , TOOL STEEL, concaved in- 
side, thereby producing 
two sharp edges, WILL LAST 
FOR YEARS. They save 
their price in a short time 
in Fuel, Flues, repairs, ex- 
pensive compounds, etc., 
etc. Price, $10.00 per set of 
5 pieces. Sent on 30 days’ 
trial. Send forcircularand 
testimonials. Send outside 
diameter of flues to 


E. RAYFIELD, 


Sole Manufacturer, 
371 and 373 Dearborn St., 
CHICACO, ILL. 





“THe OLD WAY 


No. 427,456 























82" AGENTS WANTED. “@& 











A sensitive ind effec.ive Sex Spindie anil for 
drilling from to 4% in. Only the spindle in use 
revolves. All holes drilledin centre oftable. An 
independent drill stop for each spindle. Speed 
from 250 to 2,000 rev. Send for circular. a fllveds 
A. P. QUINT, Hartford, Conn, 











ELECTROT-YPE 


FOUNDRY 


rN 
° 











20 THE IRON TRADE REVIEW. . [February 2, 1893. 


MUNCIE, INDIANA 


OFFERS THE FINEST FIELD FOR INVESTMENT TO BE FOUND IN THE WEST. 





ACTORIES EMPLOYINC 3,000 MEN 


Have been located here within the past four months 


5,000 Additional Factory Hands will be Added within a Year. 
The Population of the City, now 15,000. will be doubled within Two Years. 


1000 NEW HOUSES ARE NEEDED NOW. 


From 15 per cent. to 20 per cent. can be realized from rents, and the rents guaranteed by the manufact>ries. Fine 


residence lots for sale on reasonable terms. Call on or write, 


THE MUNCIE LAND COMPANY, 


MUNCIE, INDIANA. 


AETNA IRON & STEEL CO.,, 


Bridgeport, - Onio. 


Manufacturers of BARS, ANCLES, TEES, CHANNELS and SPECIAL SHAPES, LICHT SECTION RAILS, 
SHEET BARS and BILLETS. SHEETS and PLATES, PICKLED or PLAIN, COLD 
ROLLED and COMMON FINISH. ANNUAL CAPACITY, 50,000 TONS. 


THE marern’ THB] CANTON. GLASS Boaro. 
























































































































































Canadian Manufact 
alld lal all ac urer, a Cuts any Fraction of an Inch by Eights. 
TORONTO, ~ CANADA. aN Unequaled for accuracy and quick work in cut- 
<5 ting square or at any angle. Saves breakages, etc. 
SEMI-MONTHLY. SUBSCRIPTION $1.00 PER YEAR. > aes Se 
The only Journal in Canada devoted to NN IMPROVED TRAMMEL RULE for Cutting Circles 
the Manufacturing Interests. : = <Q From 3 inches up to 48 inches, Segments, 
Reaches the Manufacturing Industries of tr we | _ 1] Gothic Shapes, etc. 
the dominion more thoroughly than any Beseeees: jis SE SEND FOR CIRCULAR. 























her. SSS Es 
peor for sample copy and advertising THE CANTON SAW CO., Canton. 0. 
—_ JOHN ADT & SON, 


New Haven, Conn. 
Builders of Machinery for Hardware 
Manufacture, 


Automatic Wire Straightening and Cutting 
Machines, Butt Milling Machinery, 
Butt Drilling Machinery, Rivet- 
ing Machines, Foot Presses, 
Snrue Cutters, Ete. 





PLEASE MENTION THIS PAPER. 













Plate Iron Washers 


A SPECIALTY ! 
Even in Guage, 
Smooth and well 
finished. 





Cut from new plate, rolled expressly for the pur- 
pose. ae Write for prices. Address, 


REE <2 VES ELEVATORS 


FIREMEN. (aeCag THe GRAVES ELEVATOR Co: 


MECHANICS [ACID 2 SeQe]s [20-51 Oa nn a 














NI Y — 
AT HOME INEW YORK, 92-94 LIBCRTY ST. , ’ 
: ETROIT, HODGES B +) ew 
Send for FREE circu- BostToN. 53 STATE STREET. Bya L ODGES BUILDIN 
lar to The Correspondence i oe 
School of Mechanics, H-Atekemmiy mets a amen CATALOGUE ON APPLICATION 





Scranton, Pa. 
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’ IANTED TO MANUFACTURE 
A STAPLE HARDWARE SPECIALTY 


made wholly of cast iron. HEAVY ARTICLE PRE- | 
FERRED, with a little or no machine work. 


Address = FOUNDRY,’’ 
care Iron Trade Review, 
1419 Monadnock Block, Chicago, III. 


CHAIN WORKS FOR SALE OR RENT. 


rPVHE WORKS are located in SHARON, PA., and 
| well equipped with 12 forges, hot and cold 
winders, two shears for cutting scarf links, one 
shear for heavy work, five patent welding ham- 
mers, engine, boiler and connected with natural 
gas and city water works. Two large rolling 
mills in the city that make chain iron. The place 
is for sale, rent or the present occupant would 
take a partner with capital sufficient to carry on 
the business. Address 
E. A. WHEELER, SHARON, PA. 


FOR SALE 


In Florida, 








Several thousand acres of the choicest 
orange and vegetable lands, including 
some of the most valuable muck beds 
and beautiful lakes in the States, all 
situated within three miles of railroad 
station. 


THESE LANDS WILL BE SOLD 


TO ACTUAL SETTLERS 


At prices defying competition. 

I have large tracts from 200 to 5,000 
acres, grazing, farm, garden and orange 
lands, also several valuable phosphate 
beds near Dunnellon and Anthony, 
Marion County. Address 


FRANK R. BIEDLER, BALTIMORE, MD. 


For Sale. 


SECOND-HAND. 


26-in. x 26-in x 6-ft. Wheeler Planer. 
26-in x 14-ft. Dexter Lathe. 


84-in. x 20-ft. Putnam Lathe, geared in face 
plate. 


60-in. Niles Pulley Boring Machine, good as 
new. 


14-in. Bement Slotter ; heavy, powerful tool ; 
cheap. 


43-in. Boring Mill. 2 heads. 

18-in. x 8-ft. Lodge-Barker Lathe. 

20-in. x 20-ft. Empire Engine Lathe, 
24-in. x 30-in. x 18-ft. New Haven Lathe. 
60-in. Radial Drill; good as new; cheap. 
14-in. Shaper; 2 tables. 


PRENTISS TOOL & SUPPLY C0., 


59 S. Canal St., CHICACO. 
115 Liberty St.. NEW YORK. 


INDUSTRY FILE WORKS, 
A. & H. GOUGH, Props., 


Manufacturers 01 


Files & Rasps, 


Equal to the Best English File. 
OLD FILES RE-CUT. 


ALL KINDS OF JOB GRINDING. 
OFFICE & WORKS, 
48 COLUMBUS ST., 
CLEVELAND, 


C. GOUGH, Manager. 
Mention this paper. 








O, 


m 
— 
m 
oy 
> 
Zz 
o 
° 
= 
oO 





THE IRON TRADE REVIEW. 





2 Machine Co. 


WORKS AT HYDE PARK, MASS. 


Brainard Millin 


Eleven Sizes of Universal MILLING 


MACHINES. 


Six Sizes of Upright and Horizontal 
Plain MILLING MACHINES. 


Four Sizes of CEAR-CUTTINC MA- 


CHINES. 


New Invention in Cam Cutting Ma- 
hinery. 


HILL, CLARKE & CO,, Selling Asts,, 


BOSTON, MASS. 
156 iOliver Street. —— 


CHICAGO, ILL. 
@ 14 South Canal St. 





WM. B. WILLIAMS, PREsT. Oe k. 


TME MIGLEY 
yawing & Drilling Machine Co. 


MAKERS OF HAND AND POWER 


RAIL AND METAL SAWING MACHINERY, 


129 Worth Street, New York. 


THE SPRINGFIELD EMERY WHEEL CO,, 


MANUFACTURERS OF 


FOUR of the BEST 


Formule of EMERY WHEELS and over 200 differ- 
ent varieties of Emery Wheel Machinery. All 
goods guaranteed satisfactory. 


BROWNING, TREAS. 





Catalogue furnished upon application. 


The Springfield Emery Wheel Co., 


Bridgeport, Conn. 


\.estern Agency, 120 So. Clinton St., Chicago, Ill 















MANUFACTURERS OF ALL KINDS OF 


Steam Boilers, 
TANKS, 


Plate and Sheet Iron 


Work of every description. Write for 
prices. 
RAVENNA, ® = OHIO. 













TILT YOU HAVE SEEN OURS 


| THE BERGER - MF’G.§CO 


CANTON. OHIO 











Chicago, Milwaukee & St. Paul Railway Co., 
INDUSTRIAL DEPARTMENT. 


The Chicago, Milwaukee & St. Paul Railway 
Company desires to have the raw material on its 
6,150 miles of road in Illinois, Wisconsin, North- 
ern Michigan, Iowa, Missouri, Minnesota, South 
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Cleveland Stamping & Tool Co. 


We press, cut, stamp and draw all. kinds of sheet metal into all kinds of 
shapes, and make all kinds of 








Dakota and North Dakota utilized. 

In addition to the vast agricultural resources, 
its territory comprises forests of hard and soft 
wood, mines of iron and other metals, coal and 
other minerals, quarries, clays of all kinds tan- 
bark, flax and other products. Water powers 
both river and artesian) are also still available. 

A number of new factories have been induced to 
locate—largely through the instrumentality of 
this Company—at enterprising towns on its lines. | 

As the interest of the company is to secure the | 
location of industries at places where the sur | 
roundings will insure their permanent success, | 
the information furnished a particular industry 
is pertinent and reliable. 

The people on the whole System are one live 
and thriving community of business men in 
whose midst it is safe and profitable to settle 
Local capital is being largely invested in local fac 
tories, and taken as a whole, the country through 
which the road runs is commanding atte1-tion as 
the coming industrial territory of the United 
States. Solid concerns, manufacturers, large or 
small, who thoroughly understand their business | 
are sought for at suitable points on the road. 

Indiv duals or += ey wishing to embark 
capital in Western industry can find a profitable 
field. } 
For particulars relative to industrial advan- | 
tages on the line, address, | 


LUIS JACKSON, 


Industrial Commissioner, 
C.. M. & St. P. R’v, 160 Adams St., Chicago, II 














The BLACKNEY Cupola Furnace 


saves 4% of time, \% of labor, 4% of fuel; makes 
a uniform strength of iron, and is 


The Cupola Furnace of the age 





| 
| 
i 
| 


Send for Cataiogue No. 1 to 


| 
| 
| 
| 


THE M. STEELE COMPANY, Springfield, Ohio. 








STEEL CASTINGS. 
Solid, Strong, Easily Machined. 


New Castle Steel Casting Co., 


NEW CASTLE, PA. 





CLEVELAND 
THE J. H. McLAIN CO.. No. 


AGENTS 


10 So. Water Street. 





MR. BOOKKEEPER, 


do you know what the Comp- 

tometer is! lt costs you nothing 

to find out. It will ay you out 

e on thatetrial balance. It imsures 

accuracy, is twice as rapid as the 

best accountant and relieves all 
nervous and mental strain. 


Write for Pamphlet. 
FELT & TARRANT MFG CO. 
62-56 lLLiINo!Is ST., CHICAGO. 


<a 
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COMP Tome! CR 


ARMSTRONG TOOL HOLDER, 
For general LATHE and 
PLANER work. Especially 


adapted for the economical use of 


SELF-HARDENING STEEL. 


ARMSTRONG BROS. TOOL CO. | 


78 Edgewood Ave. Chicago. anv ron o:imoutan. 














| of any other breaker with 


DIES and PRESSES. 


Send us a sample or drawing of what you want stamped or blanked, or what 
you want to stamp or blank, and we will quote you prices on the article, or on 
the machinery to make it. 


CLEVELAND, OHIO. 


AURORA TOOL WORKS, 
AURORA, IND. 
Successors to E. A. SCHUMACHER, 


MANUFACTURERS OF 


DRILL. PRESSES 


14” Sliding Head Bench Drill. 
20" ‘Plain with Patent Quick Return. 





’ 


Back Geared with Patent Quick Return 
Plain és the re 
Back Geared 
Back Gear and Power Feed. 


= 

{ “ “ 
4” 

gy 

a7 ‘ ‘ 
SNTIRELY NEW DESIGN AND IMPROVED. 


4 eg Head } with Patent Automatic Stop 
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‘3 
o” Gibbed Slic 
” ae ‘ 





Send for Catalogue and Prices. 


HAHN'S LATEST IMPROVED WATCHMAN’S TIME DETECTOR. 


This Clock is adapted for 6or 12Stations and 
the keys are all different. 

The Registering is done by numbers, rang- 
ing from 1 to 6, and 1 to 12, instead of as in 
the old style Time Detectors, which mark 
either by holes or an impression on the dial, 
being the same for all stations. 

For Circulars, Prices and further informa- 
tion, address 


A. NANZ & CO., 


116 Chambers St., New York. 


KING OF THE ROAD MAKERS. 


wz 










‘ll 





Forsters’ Patent 


ROCK BREAKER 


For Macadam. 


Properly cubed. No gear wheel 
to break. Product io to 200 tons 
per day according to size, Over 
»°50 in use. FOR COARSE OR 
INE CRUSHING. Does the work 
the 
power and the expense for 
keeping in repair. Mounted on 
iron trucks. Only manufactur- 
ers. Co: respondence solicited. 


TOTTEN & HOGG FOUNDRY 


STEEL 
CASTINGS 


i 
- 





v0., Mirs, Rolling Mill Machinery, Pittsburg, Pa. 
MADE FROM THE BEST QUALITY OF 


Crucible Steel. 


CASTINGS guaranteed to be sound, solid and free from blow- 
holes. Tensile strength and durability equal to any Steel 
Castings made. 


F. E. ROBERTS FOUNDRY CO., 


Paulina St., South of Blue Island Ave., 


CHICACO, ILL. 


THE DEMING CO. 


SALEM, OHIO. 


Pumps, 


For HAND AND POWER. 


Adapted for BOILER FEEDING, FIRE PuR- 
PUSES, etc.; also ARTESIAN WELL CYLINDERS 
and WORKING HEADs for FACTORIES, MILLS 
and FURNACES. 














Hydraulic Boiler Test Pump. Fig 566. 
ENION & HUBBELL, 55 & 57 N. Clinton St., Chicago, Ill., General Western Agents. 


for illustrated catalogue and’price list. Mention this paper. 


send | 
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WER TICA TL, The Lawrence 


Balanced Compound Engines - Graphite Paint 


gives perfect protection 





FOR against acids, gases, brine, 


ROLLING MILLS AND BLAST FURNACES, water, alkalies, smoke, 
: : moisture and _ sulphur 
Direet Connections. nn 


Any variations of speed desired. Gu aranteed more economical, powerful and durable | Invaluable for bridges, ‘ron 


than any type of engine in use. 








| 


vessels, furnace cupolas, 


| smoke stacks, iron roofs 
WELLS ENGINE (O., snc tuitcings. “Sena to 


91 Liberty St., New York City. special circular. 


A very interesting and instructive pam- W. W. LAWRENCE & CO. 
phlet on lubrication by means of pure, Pittsburg, Pa. ; 
flake graphite will be sent to all who 
desire it. It is scientific and practical. Creveland Un:cn Station. 

@ J.S. DIXON CRUCIBLE CO., - Jersey City, N. J. ennsylvania ‘ines | 


DO YOU ea STEAM? WECAN HELP YOU! Foot of Bank Street, 


rIcKET OFFICES at Station, Euclid Av., Woodland 
Av., and Weddell House corner. 
Sold only upon ap prove al fHROUGR TRAINS RUN AS FOLLOWS BY CENTRAL TIME 
. F * Daily. + Daily, except Sunday. 
after trial. 





























; FROM CLEVELAND TO LEAVE ARRIVE 
For information, prices, or | Pittsburgh and Bellaire............ ¢ 8.10am f12.30 pm 
ee - Pittsburgh, Bellaire and East...f 1.05 pm + 6.10 pm 
estimates, Philadelphia and New York.....* 1.40 pm “11.40 am 
Baltimore and Washington...... * 1.40 pm “11.40 am 
ADDRESS Alliance and Pittsburgh...........% 1.40 pm *11.40 am 
, Ravenna and Alliance....... .f 3.25 pm fro.10 am 
a | Hudson and Ravenna....... “f 5.10 pm f+ 8.25 3 am 
=) Philadelphia and New York....."11.10 pm * s 
CO RDON Baltimore and Washington......“11.10 pm * 5.25 < 
Alliance and Pittsburgh...........*11.10 pm * 5.25 
| 
Hollow Blast Grate O0., | FROM CLEVELAND TO LEAVE ARRIVE 
Xenia and Cincinnati...............% 8.00 am * 5.25 pm 
: ‘ Akron and Columbusg................% 8,00 am * 5.25 pm 
Gordon Hollow Blast Grate for Culm, Slack, Etc. GREENVILLE, MICH. | Akron and Columbue................f 1.05 pm +12.30 pm 





Akron and Orrville. soe? 3-25 pM TI0.10 am 
Columbus and Cincinnati......... 8.00 pm * 7.00am 


Porter Iron Roofing & Corrugating CO, Vahey RR. 








Depot foot of So. 
Water St. 








Cincinnati Onio. tant MO ai 

é : APOtt Ge CHO, icc scisicnciacccsaes *6:45 P M| *7:15 A M 

Manufacturers of all kinds of — Canton & Valley Jt...... *10:30 AM) *3:15 PM 
Valley Jt. & Way Stations......; +6:45 P M {7:15 AM 

IRON AND STEEL ROOFING AND SIDING. Akron, Canton & Chicago....... *8:10 A M| “6:30 P M 
‘ EME Chas Srelenedicae veddandaacnumeckered 12:40 P M| 6:30 P M 

The Pioneers of the Roofing Business in Akron, Canton & Marietta.....| ¢2:40 P M/tII:00 A M 
the United States. We guarantee sat ‘Akron, Canton & Cambridge..| 6:45 P M| 13:15 P M 


Wheeling, Washington, D.C., 


isfaction. Weship promptly. Give us ahd Baltidoce. 


Sb a:40 PM) 13:15 P M 
a trial order and we will sell you more ) }10:30PM 11:00 A M 
when n need of same E : ) t2:40PM! 73:15 PM 

Bay When writing for our Prices and Illus tDaily except Sunday. “Daily. Pullman buffet 
trated Catalogue, please mention The /ron | Sleeping coach between Clevel and and Chicago. 
Trade Review 


SYKES IMPROVED. —— and Lake Erie Railway, 
| 
| 














Best Roof on earth. Suitable for all buildings THE NEW THROUCH'LINE 


and very easily applied. All our iron and steel is 
re-rolled and box-annealed, and painted with the 


BETWEEN 
best of paint and pure linseed oil. ‘ye —— 
ture all styles of crimped, corrugated and beadec 
% iron, ete., and make extremely low prices on carload "I" > Kas Ee ID o> 
lots. Write for prices and handsome catalogue, eer ee 





mentioning this paper. 


SYKES IRON & STEEL ROOFING CO., Chicago, Ill., or Niles, Ohio. 


PALMER'S GEAR CUTTING ATTACHMENT. 


CAN BE USED ON ANY SCREW-CUTTING LATHE FOR 


Steubenville, Pittsburg, Marietta. 
THROUGH COACHES 


BETWEEN 





Toledo & Marietta, 
Through Sleepers Between 


Amateurs, Clock Makers, Model Makers, | PITTSBURGH & CHICACO, 
Knitting Machine Makers, Tool Makers. | pagent oni rape e 


| Toledoand Pittsburgh, Via Akron,Cuyahoga 
Falls, Kent, Ravenna, Leavittsburg,War- 
Or any one having use for SMALL GEARING. ren, Niles, Girard, Youngstown, 
New Castle and Allegheny. 
; pe lars, addres ome : : 
Wor particulars, ecaress rhe Only Line running through 


Palmer, Cunningham & Company, L’t’d. “BEAUTIFUL ZOAR.’ 


607 Market Street - Philadelphia, Pa. | A. G. Foros ican. JAS. pemt oe Agent. 
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THE 


IRON TRADE 


REVIEW. 


[February 2, 1893. 


BUYERS’ DIRECTORY OF IRON AND STEEL TRADES. 


Advertising Agencies— 
G. P. Rowell & Co., New York. 
Advertising Specialties— 
Clark & Co., Chicago, Il. 
Anti-Friction Metal— 


Magnolia Anti-Friction Metal Co., New York. | 


Automatic ;Stokers.— 
’ Brightman Stoker Co., Cleveland, O. 
Anglers and Tees. - 
Aetna Iron & Steel Co., Bridgeport, O. 
Beam Sawing Machines— 
Higley Sawing and Drilling Machine Co. New 
York City. 
Bolts and Bolt Machinery— 
Upson Nut Co., Cleveland. 
Boilers and Boiler Attachments— 


Babcock & Wilcox Co., New York. 

Wm. B. Pollock & Co., Youngstown, O. 

E. H. Jones & Co., Cleveland. 

The Stirling Co., Pullman Bldg., Chicago, Il. 

Skinner Engine Co., Erie, Pa. 

Chas. Miller, Beaver Falls, Pa. 

Variety Iron Works, Cleveland. 

Weston Engine Co., Painted Post, N. Y. 

Ravenna Boiler Works, Ravenna, O. 

The Golley & Finley Iron Works, Lima, O 

Brightman Stoker Co., Cleveland, O. 

W. C. Leffel & Co., Springfield, O. 

Aultman, Taylor Mie. Co., Mansfield, O. 

Liberty Engine Works, Cincinnati, O. 

Fulton Steam Boiler Works and Foundry, Rich- 
mond, Ind. 


Blacksmith and Carriage Supplies- 


Weber & Co., Cincinnati, O. 
Blowers— 


E. H. Jones & Co., Cleveland. 
Brightman Stoker Co., Cleveland, O. 
B. F. Sturtevant Co., Boston, Mass. 


Barrows— 

Akron Tool Co., Akron, O. 

The Kilbourne & Jacobs Mfg. Co., Columbus, O. 
Belt Elevators— 

Lane & Bodley Co., Cincinnati, O. 
Brick Machinery— 

Straub Machinery Co.,.Cincinnati, O. 
Bars— 

Aetna Iron & Steel Co., Bridgeport, O. 
Brake Shoes— 

Congdon Brake Shoe Co., Chicago, Il. 


Cranes and Derricks— 
Wm. Tod & Co., Youngstown, O. 
Chain Belting— 
Jeffrey Mfg. Co., Columbus, O. 
Cupolas— 
Victor Colliau, Detroit, Mich. 
Greiner Economical Cupola Co., Chicago, Il. 
M. Steele Co., Soringticld, Ill. 
Cut-off Couplings— 
J.H. & D. Lake Co., Hornellsville, N. Y. 
Coal and Coke— 
W. J. Rainey, Cleveland, O. 
F. J. & H. R. Pool, Cleveland, O. 
Correspondence School — 
Correspondence School of Mechanics, Scranton, 
a. 
Chilled and Sand Rolls— 
Totten & Hogg*tIron and Steel Foundry Co., 
Pittsburg, Pa. 
Consulting Engineers— 
J. C. Slocum, Chicago, Ill 
Desks— 
Cleveland Desk Co., Cleveland, O. 
Dies— 
| Cleveland Stamping & Tool Co., Cleveland, O. 
Drilling Machines— 
Aurora Tool Works, Aurora, Ind. 
Hill, Clarke & Co., Chicago, I! 
Drill Presses— 
A. P. Quint, Hartford, Conn. 
Drop Presses— 


Toledo Tool & Machine Co., Toledo, O. 
Godfrey J. Bremer, Kalamazoo, Mich. 
Cleveland Stamping & Tool Co., Cleveland, O. 


Drop Forgings— 

Palmer, Cunningham & Co., Philadelphia, Pa, 
Dripping Machinery— 

J. H. Day & Co., Cincinnati, O. 
Dynamos for Electro-Plating— 

Thos. Buchanan & Co., Cincinnati, O. 
Elevators— 

Graves Elevator Co , Rochester, N. Y. 
Emery Wheel Machinery— 


J. Wendell Cole, M. E., Columbus, O., or Chi- 
cago, Ill 

Springfield Emery Wheel Co., Bridgeport, Ct. 
Emery and Corundum Wheels— 

Acme Safety Emery Wheel Co., Detroit, Mich. 

1 Wendell Cole, Columbus and Chicago. 

Thos. Buchanan & Co., Cincinnati, O. 

Springfield Emery Wheel Co., Bridgeport, Ct, 


| 
| 


| 








Engines (Gas)— 

Otte Gas Engine Co., Chicago, III. 

Van Dusen Gas Eugine Co., Cincinnati, O. 
Ejectors— 

James Jenks, Detroit, Mich. 

American Injector Co. 
Electro and Nickel Platers’ Supplies— 

Thos. Buchanan & Co., Cincinnati, O. 
Engravers and Electrotypers— 

Eclipse Electrotype & Engraving Co., Cleve- 
land. 

Union Electrotype Foundry, Cleveland. 
Engines (Steam)— 

Wm. Tod & Co., Youngstown,‘O. 

E. H. Jones & Co., Cleveland. 

Skinner Engine Co., Erie, Pa. 

Lane & Bodley Co., Cincinnati, oO. 

L. Spence & Son, Martins Ferry, O. 

Weston Engine Co., Painted Post, N. Y. 

Brightman Stoker Co., Cleveland, O, 

W.C. Leffel & Co., Springfield, O. 

Totten & Hogg Irou and Steel Foundry Co. 
Pittsburg, Pa. 
Liberty Engine Works, Cincinnati, O 
Wells Engine Co., New York City. 


| Engineers and Contractors— 





| 
| 
| 


E. H. Jones & Co., Cleveland. 

Brightman Stoker Co., Cleveland, O. 

J. C. Slocum, Chicago, Il. 

General Engineering Co., Harvey, II 
tKlectrical Engineers— 

L.K. Comstock, Chicago I] 
Engineers’ Specialties— 

James Jenks, Detroit, Mich. 
Eave Troughs and Conductors— 

Berger Mfg. Co., Canton, O. 
Emery Grinding and Polishing Machines— 

Thos. Buchanan & Co., Cincinnati, O. 
Explosives— 

Hercules Powder Co., Cleveland. 
Files, Makers of— 

A. & H. Gough, Cleveland. 

K. K. Morris & Co., Cincinnati, O. 
Forges— 

Cleveland City Forge & Iron Co., Cleveland. 
Foundries— 

Harn, Ow & Co., Beaver Falls, Pa. 

Addyston Pipe & Steel Co., Cincinnati, O. 

Radford Pipe and Foundry Co., Cincinnati, O. 

Lane & Bodley Co., Cincinnati, O. 

The Sam’! C. Tatum Co., Cincinnatl, O. 

J. W. Foley & Co., Cincinnati, O. 

Brightman Stoker Co., Cleveland, O. 

Congdon Brake Shoe Co., Chicago, I11. 

South Chicago Foundry Co., Chicago, Ill. 

The Lloyd-Booth Co., Youngstown, O. 

Totten & Hogg Iron and Steel Foundry Co., 
Pittsburg, Pa. , 

General Engineering Co., Harvey, II 
Fire Brick and Clay— 

J.£Downerd & Son Co., Zanesville, O. 

J. V. Rose, Sharon, Pa. 

Stowe Fuller & Co., Cleveland. 

J. J. Shepard, Cleveland, 

Union Mining Co., Mt. Savage, Md. 

Garden City Sand Co., Chicago, III. 
Foundry Supplies— 

J. Downerd & Co., Zanesville, O. ; 

J. D. Smith Fdy. Supply Co., Cincinnati, O. 

Straub Machinery Co., Cincinnati, O. 

Garden City Sand Co., Chicago, II. 
Facings & Blackings— 

J. D. Smith Fdy. Supply Co., Cincinnati, O. 
Flour Mill Machinery— 

The Bradford Mill Co., Cincinnati, O. 
Furnace Linings— 

Union Mining Co., Mt. Savage, Md 
Foot and Power Lathes— 

H. L. Shepard, Cincinnati, O. 

Sidney Machine Co., Sidney, O 
For Sale— 

E. A. Wheeler, Sharon, Pa. 
Fans-- 

B. F. Sturtevant Co., Boston, Mass 
Friction Clutch Pulleys— 

J. H. & D. Lake Co., Hornellsville, N. Y. 
Flue Cleaners— 

E. Rayfield, Chicago, I11. 
Furnace Grates— 

Gordon Hollow Blast Grate Co., Greenville, Mich. 


Fuel Oil Burners— 

Gilbert & Barker Mfg. Co. Springfield, Mass. 

Kenderdine Hydro Carbon Fuel Co., Frankford, 
Philadelphia, Pa. 

Cc. D. Juvinall & Co., Upper Sandusky, O. 
Gear Cutters— 

Palmer, Cunningham & Co., Philadelphia, Pa. 
Galvanizers— 

H. H. Hodell, Cleveland. 
Grindstones— 

K. K. Morris & Co., Cincinnati, O. 


Glass Boards— 


Canton Saw Co., Canton, O. 


Gearing 


Straub Machinery Co., Cincinnati, O. 





| 


| 
| 
| 
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Graphite Paint— 

Jos. Dixon Crucible Co., Jersey City, N. J 

W. W. Lawrence & Co., Pittsburgh, Pa. 
Grate Bars— 

Gordon Hollow Blast Grate Co., Greenville, Mich. 
Higgs & Seaman’s Gas Valves— 

Totten & Hogg Iron and Steel Foundry Co., 
Pittsburgh, Pa. 
Heaters and Purifiers— 

Stilwell & Bierce Manufacturing Co., Dayton, O 

E. H. Jones & Co., Cleveland. 

Warren Webster & Co., Philadelphia, Pa 

Brightman Stoker Co., Cleveland, O, 
Hack Saws— 

Millers Falls Co., New York City. 
Hardware Specialties— 

The Sam’! C. Tatum Co., Cincinnati, O 
Heavy Hardware— 

E. K. Morris & Co., Cincinnati, O. 
Hangers, Pulleys and Shafting— 

Lane & Bodley Co., Cincinnati, O 

The Sam’! C. Tatum Co., Cincinnati, O. 

J. W. Foley & Co., Cincinnati, O. 
Heating and Ventilating Fans— 

B. F. Sturtevant Co., Boston, Mass. 
Hydro-Carbon Burners— 

Kenderdine Hydro-Carbon Fuel Co 
phia, Pa. 

C. D. Juvinall & Co., Upper Sandusky, O 
Iron Filler— 

W. W. Lawrence & Co., 
Iron Nails and 8teel— 

Weber & Co., Cincinnati, O, 
Iron Ore, Bar and Pig Iron— 

Oglebay, Norton & Co., Cleveland. 

J. H. Outhwaite & Co., Cleveland. 

Condit-Fuller Co., Cleveland. 

E. C. Pope, Cleveland. 

Cleveland Iron Mining Co., Cleveland 

Corrigan, Ives & Co., Cleveland. 

Aetna Iron & Steel Co., Bridgeport, O 

B. M. Jones & Co., Boston and New York. 

Wilhelm & Co., Harrisburg, Pa. 
Iron Rolls.and Pinions. 

Totten & Hogg Iron and Steel 

Pittsburg, Pa. 

Injectors— 

Penberthy Injector Co. Detroit Mi h. 

Eagle Lubricator Co., Cleveland, O. 

American Injector Co, 
Iron and Steel Roofing— 

Svkes Iron & Steel Roofing Co., Niles, O. 

Berger Mfg. Co., Canton, O. 

Porter Iron Roofing & Corrugating Co., Cincin- 
nati, O. 
Iron and Steel Wire 
Trenton, N J 
Niles, O 


Philadel 


Pittsburgh, Pa 


Foundry Co., 


Trenton Iron Co., 
Curtis Steel Roofing co., 
Investments— 


Frank R. Biedler, Baltimore, Md. 

Fidelity & Deposit Co., Baltimore, Md 

Duluth Mining Investment Co., Duluth, Minn. 

Geo. Pemberton, New York 
Insurance Companies 

Hartford Steam Boiler I. & I. Co., Hartford, Ct 
Improvement Companies 

Muncie Land Co , Muncie, Ind. 
Lathes— 

Sidney Machine Co., Sidney, O. 

H. L,. Shepard, Cincinnati, O. 

Aurora Tool Works, Aurora, Ind. 

The Bradford Mill Co., Cincinnati, O. 

Hill, Clarke & Co., Chicago, III. 

Prentiss Tool & Supply Co., Chicago, I] 
Lathe Dogs 

Palmer, Cunningham & Co., Philadelphia 
Lathe Tools— 

Armstrong Bros. Tool Co., Chicago, I11 
Link Belting— 

The Jeffrey Mfg. Co., Columbus, O. 
Lifting & Mixing Machinery 

J. H. Day & Co., Cincinnati, O. 
Land Companies— 

Muncie Land Co., Muncie, Ind. 


Lanterns— 
Rau Manufacturing Co., Chicago, III 
Lubricators— 


Eagle Lubricator Co., Cleveland, O. 

Lunkenheimer Brass Mfg. Co., Cincinnati, O. 
Machine Shops— 

Toledo Machine & Tool Co., Toledo, O. 

Spicer Mfg. Co., New Philadelphia, O. 

Harn, Ow & Co., Beaver Falls, Pa. 

Godfrey J. Bremer, Kalamazoo, Mich. 
Machinists’ Tools and Supplies— 

Aurora Tool Works, Aurora, Ind. 

Cincinnati Milling Machine Co., Cincinnati, O. 

Godfre y J. Bremer, Kalamazoo, Mich, 

Hill, Clarke & Co., Chicago, I11. 

Callender & Patterson, Dayton, O. 

Prentiss Tool & Supply Co., Chicago, 11] 
Moulding Sand— 

Garden City Sand Co., Chicago, I11. 

J. Downerd & Son Co., Zanesville, O. 
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Mining Machinery— 
Copeland & Bacon, New York. 
Metal Ceilings— 
Fred F. Bischoff, Chicago, I11. 
Metal Sawing Machines— 


THE IRON TRADE 


Higley Sawing and Drilling Machine Co., New 


York City. 

Municipal Bonds— 
Frank R. Biedler, Baltimore, Md. 

Milling Machines— 
Cincinnati Milling Machine Co., Cincinnati. 
Godfrey J. Bremer, Kalamazoo, Mich. 
Brainard Milling Machine Co., Hyde Park, 


Mass. . 

Hill, Clarke & Co., Chicago, Ill. 

Prentiss Tool & Supply Co., Chicago, Il. 
Mill Machinery— 

Straub Machinery Co., Cincinnati, O. 
Mines and Mining Stock— 

Frank R. Biedler, Baltimore, Md. 
Mining Engineers— 

A. Leofred, Quebec, Can. 
Mechanical Engineers— 

J. C. Slocum, Chicago, II. 
Office Furniture— 

Cleveland Desk Co., Cleveland, O., 
Oilers— 

Rau Manufacturing Co., Chicago, Il. 
Oil Burners— 

Kenderdine Hydro-Carbon Fuel Co., Philadel- 
phia, Pa. — : ; 

C. D. Juvinall & Co., Upper Sandusky, O. 
Oil Grease Cups— 

Lunkenheimer Brass Mfg. Co., Cincinnati, O. 
Oil Well Machinery— 

The Golley & Finley Iron Works, Lima, O. 
Oi! Tanks— 

Aultman, Taylor Mfg. Co., Mansfield, O. 
Ore Crushers— 

Bradley Fertilizer Co., Boston, Mass. 

Totten & Hogg Iron and Steel Foundry Co., 
Pittsburgh, Pa. 
Pumps (Steam)— 

E. H. Jones & Co., Cleveland. 

Deming Co., Salem, O. 

Brightman Stoker Co., Cleveland, O. 

Henry R. Worthington, New York City 
Paint— 

Iron Clad Paint Co., Cleveland. 

W. W. Lawrence & Co., Pittsburg, Pa. 

Jos. Dixon Crucible Co., Jersey City, N. J. 
Perforated Sheet Metal— 


Harrington & King Perforating Co., Chicago, III. | 


Aitchison Perforated Metal Co., Chicago. 


Photo-Engravers— 

National Photo-Engraving Co., Cleveland. 
Powder— 

Hercules Powder Co., Cleveland. 
Presses— 

Toledo Machine and Tool Co., Toledo, O. 

Godfrey J. Bremer, Kalamazoo, Mich. 

Cleveland Stamping & Tool Co., Cleveland, O. 
Planers— 

Prentiss Tool & Supply Co., Chicago, I] 
Plumbago— 

J. D. Smith Fdy. Supply Co., Cincinnati, O. 
Pulleys 

Straub Machinery Co., Cincinnati, O. 

Lane & Bodley Co., Cincinnati, O 

J. W. Foley & Co., Cincinnati, O. 
Power Plants— 

Weston Engine Co., Painted Post, N. Y. 
Portable Forges— 

B. F. Sturtevant Co., Boston, Mass. 
Plates— 

Aetna Iron & Steel Co., Bridgeport, O. 
Pulverizing Machinery— 

Bradley Fertilizer Co., Boston, Mass. 
Railway Supplies— 

Cleveland City Forge & Iron Co., Cleveland. 
Radial Drills— 

Universal Radial Drill Co., Cincinnati, O. 
Rock Breakers— 


Totten & Hogg Iron and Steel Foundry Co., 
Pittsburgh, Pa. 

Bradley Fertilizer Co., Boston, Mass. 
Rolling Mill Machinery— 


The Lloyd-Booth Co., Youngstown, O. 
Totten & Hogg Iron and Steel Foundry Co., 
Pittsburg, Pa. 
General Engineering Co., Harvey, II. 
Roll Lathes— 


Steel Rails, Blooms and Billets— 
Cleveland Rolling Mill Co., Cleveland. 
Sheet [ron— 
Cleveland Rolling Mill Co., Cleveland. 
The Golley & Finley Iron Works, Lima, O. 
Aetna Iron & Steel Co., Bridgeport, O. 
Ravenna Boiler Works, Ravenna, O. 
Semi-Steel— 
South Chicago Foundry Co., Chicago, Il. 
Totten & Hogg Iron and Steel Foundry Co., 
Pittsburg, Pa. 
Sheet Steel— 
Aetna Iron & Steel Co., Bridgeport, O. 
Steel Stampsiand Stencils- 
J. H. Fleharty & Co., Cleveland. 
F. A. Sackman, Cleveland, O. 
Steel Color Paint— 
W. W. Lawrence & Co., Pittsburgh, Pa. 
Steel Castings— 
Chester Steel Casting Co., Philadelphia, Pa. 
New Castle Steel Casting Co., New Castle, Pa. 
Congdon Brake Shoe Co., Chicago, Il. 
South Chicago Foundry Co., Chicago, II]. 
Totten & Hogg Iron and Steel Foundry Co., 
Pittsburgh, Pa. 
F. E. Roberts Foundry Co., Chicago, Il. 


| Scrap Iron & Steel— 


Klein & Cohn, Cincinnati, O. 

Special Machinery— 
Toledo Machine & Tool Co., Toledo, O. 
J. H. Day & Co:, Cincinnati, O. 
Godfrey J. Bremer, Kalamazoo, Mich, 
General Engineering Co., Harvey, I}. 
Cleveland Stamping & Tool Co., Cleveland, O. 


| Shafting— 


} 
| 
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Straub Machinery Co., Cincinnati, O. 
Stokers— 

Brightman Stoker Co., Cleveland, O. 
Steel Rails, Blooms and Billets— 

Aetna Iron & Steel Co., Bridgeport, O. 
Sand and Chill Rolls- 

The Lloyd-Booth Co., Youngstown, O. 
Smoke Consumer— 

The Breckett Smoke Consuming Co., Norwalk,O. 

Jas. Sargent, Rochester, N. Y. 

Northwestern Land & Coal Co., Boston, Mass. 

Brightman Stoker Co., Cleveland, O. 
Steel, Mushet’s— 

B. M. Jones & Co., Boston and New York. 
Stay Bolt Tron—Taylor’s 

B. M. Jones & Co., Boston and New York. 
Twist Drills— 


OCleveland Twist Drill Co., Cleveland. 
The Whitman & Barnes Mfg. Co., Akron, O 


| Torches— 


| 
| 
} 
| 
| 


| 
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Totten & Hogg Iron and Steel iFoundry Co., | 


Pittsburg, Pa. 
Steam Boiler Inspectors — 

Hartford Steam Boiler Inspection & Insurance 
Co., Hartford, Conn. 
Saws— 

Peter Gerlach & Co., Cleveland. 

Canton Saw Co., Canton, O. 
Second-Hand Machinery— 

Prentiss Tool & Supply Co., Chicago, Il. 
Smokeless Furnaces— 

J.V.Burke, Chicago, Il. 

Brightman Stoker Co., Cleveland, O. 


Rau Manufacturing Co., Chicago, Il. 


| Turnbuckles— 


Cleveland City Forge & Iron Co., Cleveland. 
Tanks— 

The Golley & Finley Iron Works, Lima, O 
Tin Plates (Roofing)— 

Merchant & Co., Philadelphia, Pa. 
Tinners’ Hardware— 

Berger Bros, Philadelphia, Pa. 
Tinning Machinery— 

The Lloyd-Booth Co., Youugstown, O. 
Tramways— 

Trenton Iron Co., Trenton, N. J. 
Trucks— 

The Spicer Mfg. Co., New Philadelphia, O 
Turret Drills— 

A. P. Quint, Hartford, Conn 
Valves— 

Lunkenheimer Brass Mfg. Co., Cincinnati, O, 
Ventilating Fans— 

E. H. Jones & Co., Cleveland. 


Brightman Stoker Co., Cleveland, O. 
B. F. Sturtevant Co., Boston, Mass. 


Watchman’s Time Detector. 
Cleveland Electrical Mfg. Co., Cleveland, O 
A. Nanz & Co., New York City. 
Wood-Working Machinery— 
The Egan Co., Cincinnati, O. 
Wire Machinery— 
John Adt & Son, New Haven, Conn. 
Washers— 
Milton Mfg. Co., Milton, Pa. 


| 
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Water, Gas and Steam Pipe- 
Addyston Pipe & Steel Co., Cincinnati, O. 
Radford Pipe & Foundry Co., Cincinnati, O. 
Wheelbarrows— 
Akron Tool Co., Akron, O. 
Wire Rope— 
Trenton Iron Co., Trenton, N. J 
Water Stand Pipes— 
Aultman, Taylor Mfg. Co., Mansfield, O. 





THE 


CLEVELAND-CLIFFS IRON CO., 


Cleveland Iron Mining Co.—Iron Cliffs Co. 


Producers and Sellers 


Lake Superior Iron Ores and Pioneer Charcoal 





| 





} 


| 


Pig Iron. 


Mercantile Building, - CLEVELAND, O. 





Oglebay, Norton & Co.. 


Successors to Tuttle, Oglebay & Co., 
Commission Dealers in 


rTRoxmnw | ORES, 


FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS. 


CLEVELAND, OHIO. 





ESTABLISHED 1854. 


PETER GERLACH & CO., 


MAKERS OF 
Saws, Tools and Machinery. 
Office and Warerooms, 28 Columbus St. 
Factories.on Columbus, Winterand Leonard Sts 


Cleveland, Ohio, U. S. A. 


CORRIGAN, IVES & CO., 


DEALERS IN 


IRON ORE AND PIG IRON, 


Rooms 716, 717, 718, 719 Perry-Payne Bld’g, 
CLEVELAND, OHIO. 


THE CONDIT-FULLER (0., 


Pig and Bar Iron, 
CLEVELAND, . OHIO. 


E. C. POPE, 


COMMISSION DEALER IN 


Iron Ore, Pig Iron 
AND METALS. 


Cleveland, . 














J. H. OUTHWAITE. W. G. POLLOCK. 


iJ. H. OUTHWAITE &CO., 


Exclusive attention given to 


LAKE SUPERIOR AND MENOMINEE RANGE 


IROmNw ORE, 


Perry-Payne B’ld’g, - Cleveland, O. 





BERGER BROS. 


MANUFACTURERS OF 


Tinners’ Hardware, 


Berger’s Celebrated Pail 
Ears, Saucepan Handles, 
Eave Trough Hangers, Pipe 
Fasteners, Hooks, Straps, 
Barrel Trucks, etc. Send 
for prices and catalogues. 


237 Arch st.Philadelphia,Pa 









CLEVELAND ROLLINC MILL CO., 


| 
| 


| 
| 


CLEVELAND, 


- OHIO. 


——MANUFACTURERS OF—— 


BESSEMER AND OPEN-HEARTH STEEL, 


loo ms, Billets, and Slabs. 
Spring, and Sleigh Shoe Steel. 


Steel Rails, Steel Beams, Channels and Angles 
Steel Wire of all kinds. 


Steel Forgings, Bar 
Barbed Wire, Iron and Steel Plates. 


Galvanized and Black Sheet Iron and Steel Corrugated Iron Roofing. 
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Gives the best oil fire. 


Send for Catalogue to Hall Steam Pump Co., 


THE IRON TRADE 


HE AERATED FUEL 


Does not increase insurance. 


REVIEW. 


COMPANY'S SYSTE 


200 Plants in use for 50 varieties of work. 
Pittsburg. GILBERT & BARKER MFG. CO., General Agents for the U. S., Springfield, Mass. 


[February 2, 1893. 


Forging and tempering a specialty. 





Do You Use Oil tor Fuel? 


IF SO, DO NOT FAIL 


To Investigate 


THE KENDERDINE BURNER. 


If you are anticipating a TRIAL of oil for Fuel, our system is the Cheapest; it does 


not require any expensive 


CIRCULARS, 


Station F, 


Air Compressor ; 
tary Pump in connection with our Burner and Governor 


only an ordinary Fan Blower and small Ro- 
being nesessary. SEND FoR 


KENDERDINE HYDRO-CARBON FUEL COMPANY, 


‘Tucker and James Sts., 


PHILADELPHIA, PA. 





JUVINALL’S 
Automatic Fuel Oil 





WOR General Work, Gen 
erating Steam, Burning 
Lime &c., wherever Crude 
Oil is used for fuel. Can be 
set to hold any desired 
pressure of steam, and 
needs no further attention, 
Strictly Automata: 

























































































































BU RN ER. For further particulars 
address, 
References, prices, &c., C. D. JUVINALL & CO., 
furnished on application Upper Sandusky, Ohio 
. . J | | 
1§ rs J ee eee PITTSBURGH ees. by A. H. Childs): 
D a é 1¢a 1§ 0 Bee Oe ce san | No. 1 Foundry......... Diteeds lotus $14 25@$14 so 
Te 23 | No. 2 2 Foundry... ane : 13 25@ 1350 
: ee i” ae ee a 19 | Grey Lo Se 12 25@ 1250 
The star (*) indicates that the adv. appears alter- Milton Mfe. Co | White and Mottled............ II 50@ 1200 
mate weeks ; the dagger (f) once a month; the Magnoli # ti-Friction Metal Co..................., 1 | Warm _ Blast Charcoal . 18 00@ 22 00 
double dagger ‘{) once in three weeks; the +Millers F ee “ eu sresssseseeet’ 1 | Gold Blast Charcoal... Same > » 00@ 27 00 
varaliel (|) three times out of four. Muncie I aad ae ee ho ee ak spukess san pdeunsasvaisdeses 13 20@ 13 40 
- ae ak bn Pokwsbicngediavietsteneacuns 31 CHICAGO (reported by our representative 
PAGE | National Photo-Engraving Co.....cccceceeees 18 | Lake Superior Charcoal............ssss0- $16 50@$17 0 
Aitchison, Rob’t Perforated Metal Co................. 28 Nanz &Co., A at i RE TE 22 | Local Coke Foundry No. Reitoeeekeies -» 13 75@ 14 00 
PRE, FE TE OOO osc winecesivcecnnscsiconnesssccessis o | New Castle Steel Castings Co Sec ee oe. a Coke Foundry No >. 13 25@ 13 50 
Armstrong Bros..................... Siac emeemlaatisishabed 22 | “Northwestern Land & Coal Co.............c.0.0eeeeee . 31 | Local Coke Foundry No. 3 13 00@ 13 25 
Acme Safety Emery Wheel a cectiuiiais cepoaenne I | Outhwaite, J. H. & Co... Nhe an, vee 25 Local Scotch Foundry No 14 00@ 14 50 
Akron Tooi Co., The. MGR 31 | Oglebay, Norton & Co ge | Local Scotch Foundry No 13 50(@ 14 00 
Aurora Tool Co...........ccccceccreserseecsssoeess Otto Gas Engine Co........ .9 | Local Scotch Foundry No 13 00@ 13 50 
Aultman Taylor Mfg. Co i F CG ay "| Southern Coke No. 1 14 85(@ 15 o 
Aetna Iron & Steel Co........... Pemberton, ( FOO. wes eee 3° | Southern Coke No. 2 13 60@ 14 00 
rics ec SESE TY SES eae ee 8 2| Pope, E. C. . . «+ 25 | Southern Coke No. 3 13 OO@ 13 25 
DAMOTICAR TMPECHOT CO... cccccsescccecscssasecess covers 2 
* oe 4 Palmer, Cunninghe am & Co..... sesssereeeeesseeeeee 23. | Southern No. 1 Soft 13 60@ 14 00 
Bischoff, F. F. & CO.......2:eseceececesseeseeseeeseneneessenenes Penberthy Injector Co.. 4 helenae 32 | Southern No. 2 Soft emk tas 
Babcock & Wilcox Co.. Pollock, Wm. B. & Co.... ; caokee + 2] Ohio Silveries NO. 1.......cccccoce..eccccee 16 5o@ 17 oO 
Berger Bros suaseaseseasenes Porter Iron Roofing & Corrug: ating Co...........-+» 23 | Ohio Silveries No. 2........... 16 25@ 16 75 
Bradley Fertilizer Co.. steees a i NGI chanchneditiecirsipeeeatbvccinaieremntotionte 1 | Ohio Strong Softeners No. 1 96 Sou x7 03 
Brightman Stoker Co.................. Prentiss Tool & Supply Co 21 | Ohio Strong Softeners No. : 15 50@ 16 00 
ne Berke pone Ci Sy Rh Jeera erent sdniniseseihe . 19} Tennessee Charcoal............. 16 50@ 17 00 
Biedler, Frank R..... 1} Ravenna Boiler Works ass »y | Alabama Car Wheel............sseseenes 15 35@ 19 85 
Bremer, Godfrey J...... 1 Rau Manufacturing Co 28 CINCINNATI (reported by Hyatt, Mathews & Co. 
Beckett Smoke Consuming Co..........cccc-- 32 | ¢Rayfield, E............ 19 | Southern Coke No. 1, Foundry «$13 50@$14 00 
I A I a csennensbaeieneneeet | Rainey, W. J mines see = Southern Coke No. 2 and No. 1 Soft... 12 25@ 1275 
Canadian Manufacturer...................- .. 290 | Roberts Foundry Co., F 22 Southern Coke No. Js rescsecessseressarereeneees 12 25@ 1250 
Chicago, Milwaukee & St. Paul Railw: ay Co..... 22 Sykes Iron Roofing Co 23 | Ohio Soft Stone Coal No. I.. 16 00@ 16 50 
Cleveland Desk Co , aiene 28 | Sackman, F. A ; be aaduteneer Ae yee pop Vaile; — I - 16 00@ 16 25 
‘Cleveland Klectrical M’ fig. Co.. a Stirling Co.... ; a er ahoning Valley No. 2......... . ; 15 00@ 15 25 
Cleveland City Forge & Iron RELATES 1 | Stilwell & Bierce Mfg 0. sie . 2| Hanging Rock Charcoal N a 18 50@ 19 50 
7 S | : No t 7 
Cleveland Twist Drill Co........... 32 | Shepard, H. L. Agent Pf aca 32 | Hanging Rock Charcoa 0. 2, Fdy. 17 50@ 18 00 
Cleveland Iron Mining Co... lessees 25| Skinner Engine Co...... saconsscseeseoresesses 30 | AlMnaine Chércoal No. I..... 15 50@ 16 00 
Cleveland Stamping & Tool Co... seceeeeeeee 221 *Steele Co., The M ‘ sesssssseseeeereeee 22 | Standard Southern Colin. Gre: y Forge. 11 25@ 11 75 
Cleveland Rolling Mill Co.............. suncverccnesesscess 25:1 SOCOM sare Breck Works............. soviosenshedscces, =~ | MAOCRIOG INCULTAL CORE ...sscscee<000 ossesnsss 12 00(@ 12 25 
RD ee eee siatataecceletegy Sa Stowe Fuller & Co a sesseaeeee — | High Grade V irginié i Coke Iron No. 1. 16 25@ 16 50 
IE Me SNE vec cincivvecupergenubncuinesiioedasesocpsennbect 19 | “Spicer Mfg. Co., The High Grade V irginiz a Coke Iren No. 2. 15 25@ 15 50 
Colfiau, Le : pikenenns 30 | L.. Spence & Son Southern Car Wheel Tront...........0.eeee 18 00@ 18 75 
Cole, J. Wendell... 32 | [J. J. Shepard............ Lake Superior Car Wheel & Malleable. 17 50@ 18 00 
Chesser Steel Castizig Oo.............0.0c..00e.ccc0escecceee 1 | Sidney Machine Co............ setae . | BUFFALO (reported by Rogers, Brown & Co.) 
Corrigan, Ives & Co 25 | Springfield Emery Wheel Co.......... Mahoning and Snenango Valley, 
Canton Saw Co., The 20 | South Chicago Foundry Co 5| strong, No.1 Foundry..........00... $15 00 
*Cincinnati Milling Machine Co Sturtevant B. F. Co. 7 | Mahoning and Shenango alley 
Comstock, I). K.............+++. seeeee 32 | Slocum, J. Coes seeeeeees . : strong, NO. 2 FOURALY..........604.242.05. 14 00 
Clark & CO... eeceseesesennseeeneenenenenensnesensessesesecs * Toledo Machine & Tool Co.. . 27 | Ohio Softener No. t........... ... es 15 00 
Congdon Brake SN seonsesessssees Ry UR 30 | Ohio Softener No. 2......cccscscsesseeeecenses 14 00 
Correspondence School of Mechanics............-- 20 Totten & Hogg Iron and Steel Co......cscs sees 22 | Jackson Co. Silvery, No. 1... $17 00@ 17 30 
ala accep cahs asemsiobebunontvn 22 “Trenton Iron Co ; ponseheaaatnd shane 19 | Jackson Co Silvery, No. 2 16 30(@ 16 80 
Downerd & Son Co., The J.... --» 31) [pson Nut Co ree Lake Superior Charcoal....... 17 25 
Dixon, Jos. Crucible Co 23/0 eine Electrotype Foundry. aaa imme 22 | lennessee C harcoal se teteseerersreteseens 18 00 
: . wa ar «| Southern Softener No. 1............. 14 !5@ 14 40 
ID iis cncpinspssndtntnennocccc cosentsusssseqesss tsusece 7} Union Mining Co. jinin 1 Alahame Car Wheel, Winans oc4 70/60 
a Electrotype & E cabins iit Co Ed MERE BRON WU OUES o5ics oes oSsnsiseiinns bess snces sddscs senies Hanging Rock Charcoal................... 20 $0 
Eagle Lubricator Co ....... ssrsreeeseeeeee —) Van Duzen Gas Engine Co... nates okhatdsy, oA ‘ said ali a: oak kn 
yx. Ae eS fe ere 22 | «warren Webster & Co.. _ LOUISVILLE (reported by Geo. H. Hu & Co. 
Fulton Steam Boiler Works “& Foundry 9 | Wells E ngine Co ‘ 22 Southern Coke No. I Foundry Sacsun taken $13 25@$13 50 
Southern Coke No, 2 Foundry............ 12 06@ 12 25 
GaSe it BAM CO iacivccevecsccccescsnosees copes sce scenes Weston Engine Co.. 20s I Southern Coke No. 3 Foundry . “po er 
General Engineering Co Whitman & Barnes Mfz. RM i coh eed Pat sccsins 6 Grey Forge........... ee ee eee Oe ae oh 
Graves FE ‘levator Co... per rg & on oe Southern Charcoal No. 1 Foundry 15 00@ 16 00 
Gerlach, Peter & Co.. omar er eel EE ED ccianetnbigsoaienk savesiinccss Moree eSteek 17 50@ 17 75 
Greiner Economical Cupalo Co Worthington, Henry R 17 
Golley & Finley Iron Works...... = IRKETS. wai LOUISVILLE (reported by Hall Bros. & Co.): 
Gilbert & Barker Mfg. Co................000+ Southern Coke No. 1.. cccccsscssecsseeeeeee. $13 50@$13 75 
Gordon Hollow Blast Grate Co IRON AND STEEL | MA Southern Coke No i. v.12 50@ 1275 
Harrington & King Perforating Co.................... 3 Southern Coke No. _ +» 12 00@ 12 25 
Hill, Clarke Co. be cctogend iw IRON ORE. | Southern Charcoal No. eee ee . 1600@ 17 00 
& x I ; Southern Chez Pe. 2. «i (@ 1600 
Higley Sawing & ‘Drilling Machine Co............. al! extra Low Phosphorus Besse scsiee $5.00 | ~ seo + com “ng ; 15 50@ . “3 
*“Hodell, H. H. & C.......-.-+0-ecseseserse+s * enianas ium No. 1 Specular, Besseme Leconte veeseeeeshf.50 | yi Char ; ins nS ese pes ot 
Hartford Steam Boiler Insp. & Ins. Co........... >| No. 1 Bessemer hem atite. $4.00@$4.25 | coer poms ° “gets 83 ; “4 * 12 00 
> ; Pow ; Sis a vhs %. itra C or 50¢ 
Hercules Powder Co............ sion Hematites No. 1 non-Besseme reco $25 Cold tees “ 5G oo 
[llinois Central R ER ee a No 1. Specular, Non-Bessemer .50@$3.75 ES fe ee ees ae as rr oom} 15 25 
a ~ ceed ang Ne ae ae + | Southern (standard brands). 20 00(@ 21 00 
ia sage pine 8 prnan nabecetemnanste nos af>reean seers % Southern (other brands)..... ... ... 18 50@ 19 50 
Jomes & CO., B. M .....cccccsceeeseceereceesenenereecssstenenanes 2 , Pic IRON. ee Le 
Jones, E. H. & Co. a sesesssessesseeseeseee 32] CLEVELAND (f. 0. b. cars ; 
Jeffrey SRI LS SA RE y | BESSCMET.........cceeceeeessoeeeeeenseeeseceeeeennnes $13 25@$r13 40 ST. Louis (reported by Rogers, Brown & Mea- 
Jenks. James.. : tn, ; vséanabacvasseess IO | 2a0> 5 rons eT Orme 14 25@ 1450] cham): 
ins » CC . 26 | No. 2 Strong Foundry clement 13 25@ 1350 | Southern Coke NO 1.1... .c008 css sessceceeeoe fl 25@$14 50 
Juvinall & Co., C. Do... .ceeseeesscsssseerecsesees seesseees 
No. 1 Grey Forge, red short............ 12 35@ 12 50| Southern Coke No. 2....... « 13 00@ 13 25 
t bs Mfg. Co., The. ‘Maes 3 
Kilbourne & Jacobs g.- Soreerersecesssoes ~\|No. 2 Gray Forge, neutral............... 12 25@ 0000| Southern Coke No. 3...... 12 75@ 13 00 
ierdine Hydro-Carbon Fuel Co., The 26 ; B : 3 7 
Kenderdine Hydro-Carbot seecoseneee “| No. 1 American Scotch....... 14 50@ 00 oo | Southern Grey Forge... see 1200@ 12 25 
‘Leffel Co., W. C.............ssceee0s seeeenseeeneeeees » essere 32 | No. 2 American Scotch........0.....:--+:-. 13 50@ 0000] Southern Charcoal No. 1.. we 1600@ 16 50 
Lake Co., J. H. & Do... ccceceeeecescseeesreeeeeenenseneennees Lake Superior Charcoal...........0....0000 1700 S.uthern Charcoal aa GS icivsccereevens SR OO Rae 
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Missouri Charcoal No. 1...........secsseseeees 14 50@ 15 00 
Missouri Charcoal No. 2..... ..........s008 14 OO@ 14 50 
CER SEATS: Seti ss chs dndertesecccceecee sce 16$50@ 17 00 
Lake Superior Peed Gk icin nngieneata woken’ 18 00@ 18 25 


attern 
and Flask 
Makers’ 


MACHINERY, ETC. 











BINT cen acre cntunsascnces ceaves sesossececesceeeee 18 50@ 18 75 
Connellsville Coke, St. Louis............... 5 65 


e 
DETROIT (reported by William F. Jarvis & Co 
Lake Superior Charcoal, all numbers..$16 50@$17 0 
Lake Superior (coke) Bessemer.... ...... 15 00@ 15 50 


Lake Superior Coke, Foundry, all ore. 16 25@ 1675 
Standard Ohio Black Band...... ... 16 00o@ 1650 


& 
Southern No. 1 Resvbiréoncte . 14 50@ 15 00 
Southern Grey FOrge.......s- esse esses 12 50@ 13 00 
Jackson County (Ohio) Silvery..... + 17 50@ 18 00 


OLD RAILS AND SCRAP METAL. 





FOR ANY PURPOSE. 
















we Gross TONS 
One of our leading LARGEST LINE IN Old 170M TALS. .......c..cceceesseeerecersveserossoreseoguseseses $19 00 
CPI EE SSO os is cctanecrn canta dane cacaeaiubedeves: toleios ™4 50 
specialties. ——— THE U.S. NET TONS 

=r a5 Pe Pa ey) a 

—_—— == a =F a NO: I WFOUGME SCTED.......0..0520000050.. “i 

o - — No. 1 Machine cast scrap..... 
ORIGINATORS, P P Catalogue Now Ready. Pe Ooi conc civic cewnoesexts Vailas 

BAND SAWS-Five Sizes. BEMIS OTTO Se eiscinis csisacusrinesitradiinstinSocddewsin 12 00 
INTRODUCERS. All fitted with our new Roller Nearly 300 pages and Wrought turnings (free from cast)................ 9 50 
Guide, which prevents the Cast borings................. vesavsicaveriesordhatns ee oS 
CONSTRUCTORS. blades from breaking, etc. Machines. Uncut wrought iron boilers.................cceceeeees 9 00 
Steel boiler Plates................ aise beaddy ae OO 
aE I sas oS hictedanncckucaiudbarusdadiabescintiseothuneaaiin 7 00 


PNBES Bie OES (CLCOD) occa cieaicihccintnctsacieinn 10 00 
TED BOOis oss esesans snc sesessiinssceattaenwnniiaeleanediis 10 00 
PEI Ie RING FE sock scant cvsesesessinenseinesadinase 8 oo 
HOSE TI OR sevens. ; 7 00 
e9 Wrought drillings cunaaneasl 8 5 


| Malleable iron.. 











Nos. 251 to 271 W. Front St., CINCINNATI, OHIO. RN WL eg 
TERIAL. 
TH E STU RTEVANT oe and Channels | f. 0. b. mill) ..... 1.90C(@2.00c 
é ngles ee ecerercccccsccecccecccoscsccuese 1.70C(@1.80c 
is ccecensstqnandstxce mn w0ia habs causal caisson 4s 2.30C 
ND WACOTERE PIRCER ssc. pnscncta cdecacsucoddoiebensstads 7oc 
BLOWERS AND EXHAUSTING FANS. mMas....... oe ae 


(Known as the Monogram Pattern. { 


For Blowing Boiler Fires and 


MERCHANT IRON AND STEEL. 
Flat Bar. 
1% to 4 by % to 1 inch 






Kwewedih nen ctdueudadedsnaduseudadeenies I 65 
14% to6 by % tol inch...... I 70 

. 1% to 6 by 1% to 2 inch..... 1 8s 
Exhausting Dust. 1% & 1% by % to ¥ inch. I 70 
r & 1% by % to | incl.........ccccccece ididaexcasacdeae 

eee %, %, %, by KH to H% inch.............ccccescccscsse susiccslh ae 


Round and Square. 


The Sturtevant System of Heating and Ventilating 
MANUFACTURING ESTABLISHMENTS. 


1 to 1% inch....... 
2 to 2% inch....... i ‘ 
BEEYOO. S36 OCT cicceiaccvccitiedwuteeses 
Ne gS ee 

44% to 4% inch... 


PORTABLE FORGES. === ——~©£, 


LR RS 8 See enn secede 1 8 
OE SRE Seen LE aes, on mae a 


B. F. STURTEVANT CO., Boston, Mass.) vers 
BRANCHES : + nal ag RON | 


91 Liberty St. NEW YORK. 16S.CanalSt., CHICAGO. 15N. Third St., PHILADELPHIA. | 5, tox inch 











Heavy Band. a 
VOUNGSTOWN, | cocuc venice 
- 1% to6 by \% TRG S16 TRI Ss cise saan dkcowitieaesennciess I 75 
TT OHIO e 1 to 1% by Yy and 5-16 inch...... 1 80 
. % to “Dy 





Y and 5-16 inch..... 


% by : jsicainduclea 
4 to 4g by & and 5-16 inch.......0............ eusieaneia 215 


Hoops. 


14% to 4, Nos. 
1% to2, Nos. 
14% to 2. No. Ig 
1% 10:2, NO: 20........... 
14% to 2, No. 21... 

14% to 2, No. 22 ie 
5-16, rand 1% bets woe2 45 

















inning 
MACHINERY 


15-16, 1 and 1%, Nos. 16 tO 18.......cccccceeee wue2 50 

15-16, 1 and 1%, Nos, 19 and 20.............. ...2 60 
2 TE-1G K MUN Wes ING, BB. cise ccdecathencdincca vee2 70 

15-16, rand 14%, N a 
om %, Nos. oil 


a 


“a 


ee : eee 

BE i ckatuicdencatginusianetaiise 
16, Nos. 13 toIs......... 
16, Nos. 16 to 18 3 
PIG, NOG. 19 BBE BO....ccccccccescccce 


4 


WWW WD Doo 


Tiy9 pus pues 
‘STI SUT[[OY 








THE TOLEDO MACHINE TOOL CO., 


= , Z,, Nos, 13 tols........ 
MANUFACTURERS OF Sy Be EO OS Licino vecvessenaicds 
a 
4 


, Nos. 19 and 20.. 


gf BE hicicccenn 


A Pig MUMS Mls i veciavatedicancadiviace Moron 3 25 
¥ 11-16, en. £3 to 9%... ; es wasee4 O5 

~ 11-16, Nos 16 to 18... rakevnewe = 3 
; + Re 3 10 


| 11-16, Nos. 19 and 22 
f WRR ME BU vdecccvausunbvadsbuUocdecwcierns ods bickseasdan tee 3 


a 
: T1-30. ING. O2.....<....- 
| %, Nos. 13 to I5 
j ¥g, Nos. 16 to 18 





FOR BAR AND SHEET METALS. DIES FOR ALL 





Light Band. 
1% to 6 by &% to 3-16 inch 
Mention this paper. SEND FOR ILLUSTRATED CIRCULARS. | 1% to 6 by Nos. 11 and 12 


1 to 1% by &% to 3-16 inch 
No, 25 Press Oak and Superior§Sts., TOLEDO, OHIO. 


KINDS OF WORK. 


aN 












| 1 to 1% by Nos. 11 and 12................. 
%and 13-16 by & to 3-16 inch 
| % and 13-16 by Nos. 11 and 12 
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¥% and 11-16 by % to 3-16 inch...........ccscessssseeeeeees 2 25 


| H F: Sts 24 ¥% and 11-16 by Nos. 11 and 12 
¥% and 9-16 by &% to 3-16 inch............000 


% and 9-16 by NOS. 11 AN 12.......csccceeeseeees Paar 2 45 

Se tMbey MRIS MR SORCI , ccriccssivevsecsesecsicessoséncoosens 255 

SE NES RIEL NM cccisctencaknxvasexsisipcodpssevunveaseses 2 60 
Wagon Box Iron. 












3 % inch, beveled edge, by Nos. 11 and 12............ 2 20 
=) Piya aney” % iach, ue ‘* wand 14 2 30 
¥% inch, s - IT ANA 12........0062 35 
a =F re) oF ¥% inch, - ies): haem 2 55 
¢;F RFORATE FD D: E nye Sheet Iron. 
\ Bes PNP Nn cycecocesncclucedsceunysseatsncseadanetl Prone 
No. 15 ENT niiiras ceGhaaidadinedulinasadivaovnwe + apbiia bss teeheaeeoncl 2 45 
a, J *~ CHICAGO, ILL.-* ve a 
( 4 j a e No. y 2 70 
No. 2 me 
; n : No +422 90 
7 . uJ , No 3 35 


Iron Boiler Plates. 


AS > 

c 2 SA AA 2a} . . \ A . Tank, ¥% inch and heavier 
ces re , . 3 . y ¢ No. 1, 

JA O = \ ‘ ‘ v CH No. a : ~ 
vA w C H Flange, 

fA_ © Extra Flange 

Solid Fire Box < 
Steel Boiler Plates—1-4 in. and Heavier. 





>PERFORATED METALS OF ALL KINDS 


OFFICE :510---265 to 269 DEARBORN ST. shel 0 
WORKS AT SOUTH CHICAGO. | 










Fire Box 
Above includes plates 90 inches wide. 

is CN a ocins os avucesnssiesedivencescnscaen oc. th. extra 

Re Ne I i cccnncckcancancanuswescsernrs rc ; 


TUBULAR LANTERNS BN I BNNs RN iva siicsnsenncctcscasecveesane r¥4c. sg 
j eS oe Ce” | re ere special 
American Cast Tool Steel. 


WATCHMAN’S LANTERNS, » semereteks too cuitoa. <i. e 





a Bs, Ns aicen ts vacchnsavsenscbotansnseacsstosnscns .08 
SRS ne 8 acest natn sch dececeniiessrbacsbecwupsb benny: 08% 

OIL CANS 7-16 to Fh ANA 2H tO 3 iM.........ccccrcecrserrcrssrssvccreres 09 
j I es oe a ne an chem eneceneseieseaiiion 09% 

aa I BO oo cc ul cilidais esuniceanaesbeeunewatans¥ades 10 
ie OI sen sdsicicanknnavnighiencloncbudscukeaseeseas ere) 

a to 9-32 and 6% SA ee acai 5 a cuapasianeewaens ws caioee’ 11 

J ASS A! | (ERAN OEE ARR ere R ENON 13 

k Flats. 


PERFECTION VALVE OILERS, |. 1. :6in. wide by 2t0 5 thick nese — 


Recscaner and O. H. Steel. 


TORCHES RR URRINIE cai vnccnaseveseiaueivsusssvebiobaanane base price, 2 35 
' 6 Re ees 225 





Spring 80 

SP Shoe 50 

Toc Calk. tapered and bent “ 2 = 

RAU MANUFACTURING CO., ” English Tool Steel. a 


JOBBOP’S 0.1.0, cccrsccscccscccccvensccerssscccseseceess stcareasel eee 
Hobson’ De oo Lk ee Roddie caedipntnbbendu’ ise 


235 Lake St., CHICAGO, ILL. «Choice™ Ariehababoaeereenhsadsssessilests : 35¢ 


Burden Boiler Rivets. 


14, %, 11-16 and % inches diameter.................... 4 00 
ine ice eS \ Bridge %, %, 11-16 and % inch diam..................4 00 


MACHINERY SUPPLY MARKET. 








OF ALL KINDS AND PRICES 























DOCUMENT AND LETTER FILES | oe 
] is iicisiniikeidcisttlcteniatniaitlantaiicdsibdaeiieat # Ib g@10 
LIBRARY AND OFFICE CHAIRS I a siccsivisda neuen vac Ueapavnexsduancewusphwenerenannss % 12 
. Bellows. 
Metal Vault Work For Banks and _ | Blacksmiths’ ee. a snes or 
Moulders’.... 
Offices. SS Re ee Lee 
“SEND FOR CATALOGUE. LARGEST COMMERCIAL FURNITURE HOUSE IN OHIO Belting. 
THE CLEVELAND DESK COMPANY, 97 AND 99 ONTARIO ST Boston Belting ee | eee dis 70 
y ee | 
a ag ty UR ales addi suieavssvistenecenennd dis 55 
CLEVELAND, Oo. | Cleveland Rubber Co. extra standard......dis 60&10 
PEE ENE BR ssckcistnrnbs vodsees vescentsvesscnsesecoeees dis 45 
| Shultz Raw Hide Leather Belting, single,.....dis 40 
Munson’s Short Lap Single Leather..............dis 45 
Munson’s Short Lap Double and Light 
sie siisc check an necsanssvescesecesocesenenes dis 50 
Shultz Raw Hide Leather Belting, Double 
AEE, aks patna kvcvcsercstovsveesccsestvans ..dis 40 
oe Me ae dis 50&10 
Alexander Brothers’ pure oak tanned............ dis 45 
Blowers and Exhausters. 
OF yy ae dis 20 
Boston Blower Co dis 35 
RIND ocean toate crus ch ncan cuvck vice GusVase anewlinietneveaed dis 40 
Chucks. 
Cushman’ s4jJaw Independent 
Combination 
i Geared Scroll 
2 Jaw Brass Workef................+000 dis 30 


ee | iar Beam Workers...» 2 


Btamp before a blast. | Pragments after ablast| | “°°S°''’* oie SASL PEPERND: MY ‘ai 


= Little Giant Drill. 


STRONGEST and SAFEST EXPLOSIVE ws sssstiea 


National Combination 


Hmnown to the Arts. | Sweetland 
joe Drill Lidenitedoeia sel 


os .dis 
POWDER, FUSE, CAPS, '000 0 
9 | Skinner’s Combination Lathe 
Independent Lathe 


Electric Mining Gioods, | « ‘Universal Lathe... i 


AliD ALL TOOLS FOR STUMP BLASTING, SR iivsinas chs ensbiadibsuustarchiesseustenrseanee i 
FOR SALE BY THE Cutters and Reamers. 


HERCULES owes COMPANY, | Cleveland a eR Re ES ie Oe dis 10@15 
Prospect Street, Cleveland, Ohie, Pratt & Whitney dis 10@15 


Ie w. WILLARD, Manager. / DRIER sist ade ctckanis cinkcavescbtnecnacaupecscueenel dis 10@15 
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ie sis ocean sscusiocssxatduesiaeaneenente ‘aid : dis 15 
Brown & Sharpe, Milling Cutters..................dis 15 
GEARS Cele Gissinsiscs ces cencctsss Oe 15 
Crowbars,. 
o CE RES ia cccicasinsicnanacciecesccentetind vee. ss 
autem Fei: GOBOT SIEM icici nck sites cs sda disscqnscbantnasens 8 lb 3% 
Drill and Drill Sockets. 

‘Th New Griffin Mill excels all other pulverizers, especially im — Twist Drills... jesse we. dis 50&10 
a ¥ een _ Morse js and Straight Shank to 1%”..dis 50&10 

these five vital qualifications. Morse aper and Straight Shank Larger 
than rat Sack ada tkad oualenaancedidiie <'eqtadied Oricmattinisindadald dis 25 
| 2 | Be I voirhiictccnscactatesisescutasiusasiihade pape dis 25 
Standard Twist Drills Eearactukctesveniacsicaanad is 5 SSOsSES 
Note the Caims! Read the Testimony! oi eg pereeieccre dis Sass 

Emery. 
j No. 4 to No. 54 to Flour, C. F 
Ist. It does double work with same horse power. | PA haart bah 3 
: bipacie atinek a Pint ; ' , ; eee - CO iii seis viceinacisnenns Wc l 

. We pul erize over 20 tons of tough, hard material per day, through 180 mesh ry eg Samana por tate sic 

wire, using only about 16 horse power.” Onto METALLIC PAINT Co. | & kegs @ Dau... eee 5c 5%c 3 ¢ 

‘ = E 10 th cans, 10 in case...... ae ~ 6%c 5 .¢ 

2d. It is economical and needs few repairs. iol cans, lessthan 10.10 ¢ 10 ¢ = 7 
“ /ts small wear is phenomenal ; far below that of any other mill in the market.” Barder, dient, acct 50@s0&5 


G. H. NICHOLS & Co. H. H. Barton dis 50@s0&5 













8d. Its output is enormous. 


“ We are pulverizing 46% tons of sun-dried rock through a fine screen every 


aes brea igen 0 MILLS. eee salad d 
4th. It grinds evenly with direct delivery and without tailings. Northampton 
‘ ‘ , ~ : IIE Ts 52 dhs succtidas ddd vcdees céccavecdadesaaeckeadncel 
“T[t requires little or no attention, goes right along, does tts work and does it | Vitrified Se I Ce Tee, 
nicely.” ALEXANDRIA FERTILIZER AND CHEMICAL Co, ao sacescnseescaseessnaccsenssaseasnecscnsescececeres as 
: : : RI ace din 0iins isis vaadvacenadanesncesianeedin duabdavedaaed is 
Sth. They are substantially built and withstand hard usage. 
“ The two mills have been in constant use for two years and continue to give us ATCADE...........cccoccssserecrssssereresese dis 60&10@60& 10&10 
a z re Nicholson. Pt ausaadh cuvuiacaanicen dis 60& 10@60& 10& 10 
entire satisfaction. Louis F. DETRICK & SON, | oO EE Pel tt) oe dis 25 
Kearney & Foot dis 60& 10@60&10& 10 
; ae ; Black Diamond............ dis 60& 10@60& 10& 10 
Intending purchasers of pulverizing apparatus are invited to correspond aw ahr neng - dis Col10@Sok:1010 
; a : ie tie ; ; ; - MN Scio hein ccrsvakauewigsaciccnandegtammismeteael dis 65@70 
with us and secure full detailed information regarding these Mills before | Stubs. 
= - er 


placing their order. RTI 
- ——- . Reynolds Bros.’ Hand Cut.....................06 
Industry File Works, Hand Cut 


BRADLEY FERTILIZER CO. | Hammers. 
92 STATE STREET, BOSTON. i i a a a aa i an i wl dis 40 





Atte BOW TAGE, FAM ES) TOI ioc vicsecknstsisniccasecccesd dis so 
Heavy hammers and sledges under 5 Ibs............15¢ 
cy | 12¢ 








Gyusiness. a Jack Screws. 
© S. PERIOD DOUG, TRG oc ciissetnccieiscedeweier: casckcosencd dis 75 


Janine STATIONARY TUBULAR Borers Excvusivevy, Nuts and Washers. 
/ Size of boltinches ¥% 5-16 % } 5 3 

we CAN Mang B AND THOUGH | 05 MAKE r.., “AOS Size o us , 4% 
SOURS sos invesessesensev 8 7 5% 33, 

A BETTER OILER F RYTYT yy \ Hexagon... 15% 11% BY 7 5% 
yy 


STFEL BRACES THOLES MmAREER ERE SF Washers apes LBy. i i ” 44 4% S 
Fran GE WELDLES? SS ECLIPSE AL ve 7 weeee soi" i haga ma han too Ibs, # If th add wag ip boxes 


THAN OLD Nails (wire). 
SELL THEM FOR LESS MONEY “sty.e ones. ‘Wibptdiadiadadadaaliadl List Jinly 14, 1887 rare i 
WE FURNISH NEATER LITHOGRAPHS AND DETAIL ILLUSTRATIONS OF go. ee tz 4 Penny Nails, @ keg card rate oe 


Standard Penny Nails, #@ keg card rat 
miSS,01ER THAN ANY FIRM IN THE UNITED STATES ree ene ar lots....... 


CORE FOGG ive di casccediness $1.50 


y 


Ww 







FULTON STEAM BSILER WORKS;@FSUNDRY, — In Pe ae ae 

















DAG RN Tia ads dvsseonancisodonce netdedgtbceborcansaeiae dis 60 

EE WIAE UR Ci iieseisecisecocesiccrscpgiccnaicssacidesees dis 50 

Malleable Hammer’ Ss), No. 1, $3.60; No. 2, 
THE $4,005 NO. 3%, $4.40 B GOB... cccccccssecccsed dis 10@ 10& 10 


Packing, Steam. 


PRG: RONEN C0 i asia ic vscievckecnvcdeddecenednsateal i 
American Packing femp... oe 3 
Russia 

Italian 4 “ 


PICMBOPO PIStOOs s..000005650ere0e cccees 





‘ . ee 
Patent Economical | Morrison’s “ 


| Square Flax “ 
Sheet Rubber 


( . | PP () ] re 3 | MRR ORE ccc ccecncernansonsasenienepansonccmnes 
‘ {Full Rolls th 
og, | ARRON i i aaciss cds nce 1 Less than Full Rolls. sat 
 FRCRERG CRs obs cds « cede cadieniacuncreccsnenabteesd ® Ib 75 
10 to 50 Per Cent. Saving in Fuel, 
Railroads, 5 to 6 Ibs 


With Corresponding Increase in Quality of to 7 Ibs. 





..$12 dis 60 
$13 dis 60 





> Wer anv Fricti ‘ i Pulleys. 

anne ees, tee ea Butng Cupola. BEOsh: PURO Os WOLOL E166 csi cssinc sesvevacociacéucis dis 40 

H RSA ois coidacsseadnkcartloceaccieutds dis 50 

15 Per Cent ial Guaranteed. | split Wood Pulieys ai sea 
Rivets. 


Iron, Thousand, list November 17......dis 50@s50& 10 
Iron, Ordinary, Cooper’s Block and Carriage 


Can he snple to ve Te of Cupola Now j in Use, list November 17.......0....cccccsccceessscees dis 50@50&10 


NE inka censcnctibnadinlins Sek aaaiaatiaicandenid dis 50@s50&10 

— a — Saws 
400 IN USE IN EU ROPE. Disston’s = Poa dinisnsewclidackes sudsidieunsnanadad dis 40&10 
" Riis s dulederin eis vessdaixstcckvbecaceeee dis 25 
as Scroll... svasvinlsecalacae 
U. S. REFERENCES CIVEN. ttack saw stubs. die 20 
I ST dis 20 





- ee, i BEE 1) SET dis 20 

AGENTS WANTED. Saw Swages Diston’s hd Jamnhivaanaeeuaetitealane me . 

Atiing’ Circtln’ Baws ec. <........-<<ciaessducssa. dis 40&45 

Py . Mill, Mulay and Drag Saws........ dis 40&10 

The Greiner Economical Cupola Co ake teen dis 40810 
5 ” Silver Steel Diamond Cross-cut 

i iiiklanseccinceacecin atigecna 7oc per ft 


714 Bort Building, rs Dexter Cross-cuts bs dudesveseqenediineades 50¢c 
CH ICACO.. . One-man Cross-cuts..........ccccceeee oe 


























No. I Handles ppcesbchaohinababewenbeebeneuieeneees 23c per pair 
2 rae -» 16C : 
Excelsior Saw Tools.... $6 per doz 
Perfection = a 
Detroit Saw Works, Circular ...dis 50 
.- dis 25 
“s sy EE iocchvopveisbbinnccnnusinned dis 45 
Taps 
Cards, Hand and Nut to 2 in.................. dis 50 
Carpenters’ “ “i # 
Morse a 
Pratt & Whitney 
Machine Screw Taps......... 
Pipe —_ to 2% in...... 
Stay Bolt Taps............. sl 
hari cain aaakundepakecednineasessntsoseed dis 55 
I eruitcbiabiuscesciniickeineciwciconsivcesasied dis 40 
Vises. 
Se  iitlishipidesindinsitralnvesccckuntevocsdvesseuctuuised dis 60 
I St ic ait ce npencsbpuapiesescencsudnonchotsccsvent dis 20@25 
erica uaiutcuavvesscbsurssskentepsucssaneesusd dis 20 
EE Tints ithesnieunnstncbseersenenrarencncevcocsssl dis 25@30 
einai cca nbesausineitunsvonwiiiwebcevoner’ dis 30 
TN ciccienintbincniitenss enccepatncoeeschese seas: dis 40 
Ts iiicisnrialltinisevintnvbbenbdiepnesconeseossbabesensd dis 15@20 
RT SD ee eae ate a eee dis 35 
Wire 
New List, Jan. 18, 1884 
_—— Rilknchhiuidieks’ bibasksiaepbitie whvesaubewsoseateinbssescrses dis 30 
OPPED ...cceerereeeerersonssrnsrsorsseserserensesseseeessrensseecs dis 40 
Bright: and annealed, Nos. o@18..... dis 70&10@75 
Nos. 19(@26..... dis 75@75& 5 
“ . Nos. 27(@36......dis 75&10& 5 
Coppered Nos. o to 18, market list. .dis 70@70& 5 
Galvanized Nos. o to 18 : pheeensael ‘dis65& 5 
Tinned market Nos. 0 to I8..............ccs00s00e dis 67% 
a ineeastaiaiyien shnentybereisnecnssnsovense icon’ dis 50 
Tinned Broom Wire 
annealed Fence, Nos. § and 9...................2.005 ~di 
Annealed Grape, Nos. Io to 14...... ob cubiekeneceenee 75 
Stub’s Steel Wire regular.............. ..95¢ # Ib dis 30 


Wrenches. 
Coe’s genuine...... eee .+++-1S 50 





Girard Standard.. o& 10 
Agricultural .............:ssesessseessseeseessereeessees dis 75&10 
TE ai ictaiinennnectspeibecbisecnceunces dis 55&10& 5 
Bemis & Call’s Combination niiplassasieaks veda usunenen ne ae 
Donohue’s Engineer..................c.cccsscesesees dis 20&10 

Lamson & Sessions Engineer................0.+s00+.GiS 60 
Billings & Spencer’s Drop Forged... Seokeetal dis 25 
eR Ne ee ie aa dis 25 
| dis 4 





CLEVELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. 


HE UPSON NUT CO., Manufacturers of Nuts 
Washers, Carriage, Machine, Plow and Ele- 
vator Bolts, Coach Screws, etc. 


Steel Stamps and Stencils. 


NLEHARTY, J. H. & Co., Rubber Stampes 
Seals, Stencils, Automatic Check Punchs, 
and Numbering Machines. 92 Seneca St. 


GEORGE PEMBERTON, 
New York. 





18 Broadway, - 


Mining Mineral and Timber Lands. 


Municipal Bonds, Farm and City 
Mortgages, Short Time Paper. Large 
Tracts of Florida Phosphates and Ham 
mock Lands. Investment Securities of 
all kinds bought and sold on commission. 


Correspondence Solicited. 


THE §. T. W. EJECTOR. 


= | SIMPLEST. BEST and 
CHEAPEST PUMP made. 


SEND FOR CIRCULAR 








THE 





IRON TRADE 





REVIEW, 


sds 2, is 








STEEL, IRON, COPPER, ZINC, BRASS, TIN, 


And all Other Metals Perforatedias Required for 


GRAIN CLEANING AND MINING MACHINERY 
WOOLEN, COTTON, PAPER AND PULP MILLS 
RICE, FLOUR AND COTTON SEED OIL MILLS, 
SUGAR AND MALT HOUSES, DISTILLERIES, FILTER PRESSES 
STONE, COAL AND ORE SCREENS 
BRICK AND TILE WORKS, FILTERS, 
SPARK ARRESTERS, GASAND WATER WORKS, 
OIL, GAS AND VAPOR STOVES, 
COFFEE MACHINERY, ETC., ETC 
STANDARD SIZES:PERFORATED TIN AND BRASS ALWAYS IN STOCK. 


THE HARRINGTON & KING PERF. CO, 











199 JEFFERSON AVE., 





| 
Detroit. Mich. 
| 





VICTOR COLLIAU, 
Sole Manufacturer of the 


Improved Patent 
HOT BLAST 


COLLIAU CUPOLA. 


ADDRESS: 
287 Jefferson Ave., 
DETROIT. MICH. 








Main Office and Works, 222 to 240 N. Union St., Chicago, Ill., U. S. A. 


Eastern Office, No. 284 Pearl St., New York. 

















YOUNGSTOWN, OHIO. 


THEPORTER-HAMILTON ENGINE 


SINCLE ,;COMPOUND & CONDENSING 
Blowing Engines. 

Hydraulic Cranes 

a and Accumulators. 
, Heavy Special Machinery, 


ENGINE CATALOGUE ON APPLICATION 








WILLIAM TOD & C0. 












Side S llne . 


ENGINE : === 








FOR NEW FEATURES SEE NEW CATALOGUE. "fesizes Bammases pea ses errets bom 
CAS OR 


POWER '~ GASOLINE. 


No Steam, Coal, Ash, Gauges, Engineer nor Danger 


Fro to100 |} ; H 
hosce-powee. } Can be Used in City or Country. 
In conjuction with our Producer Gas Apparatus, we 
guarantee coal consumption of 14% pounds per hour per h.p 


33rd & Walnut Sts. 
PHILADELPHIA, PA 


OTTO GAS ENGINE WORKS., 

















Re 








MPO] 
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GODFREY J. BREMER. STEAM BOILERS! STEAM BOILERS! 
Py Hendand TANKS-—--STILLS. 


Power Punch- | 





7 ‘We manufacture the highest grade of Steam Boilers of all 
Shearing | 

Presses, Dies | kinds. Buy where you can get the best 

and Special | values for your money. 

Machinery | 


Bern) THE GOLLEY & FINLEY IRON WORKS, 


Sheet Metals, | 


| 


Ete., Ete Ete. | LIMA OHIO. 


=. - - Ld SMOKE AND SAVES FEL 


Mention this paper. Kalamazoo,” * Mi ch. | 


THE STIRLING BOILER 








This Company owns and operates in West- 
ern and North-Western states “394” a prepa- 
ration which combines and utilizes the gases 
that are ordinarily thrown off in the burning 
of coal, thereby increasing its heating power. 
It has been found by practical demonstration 
to be of great commercial value. It can he 
used successfully on Anthracite, Bituminous, 
or Lignite coal, and can be easily applied un- 
,; der the simple instructions furnished by 
2 users. It promotes and quickens the com- 
bustion of the coal, reinforces the fires, pro- 
duces a higher temperature, and generates 
more steam than when coal is burned in its 
natural state. It prevents the escape of 
smoke or free carbon, thereby causing com- 
plete combustion. It increases the Horse 
Power of Boilers, prevents the formatiou ‘of: 
clinkers, makes one-third less ashes, and 
effects a net economy in the consumption of 
of coal from 10 to 20 per cent. It saves the 
Grate Bars, keeps the flues clean, and dis- 
places Blowers, which are expensive to keep 
in running order. It reduces the labor for Firemen. No alterations are required for burning coal 


when thus treated. LESS ASHES. NO CLINKERS. 
NO ALTERATIONS OF ANY KIND IN PLANT ARE NECESSARY. KEEP FLUES CLEAN. 


No Ill Effects on Iron or Steel.—WRITE US. 


NORTH-WESTERN LAND & COAL CO. 
Ceneral Offices, Ames Building, BOSTON, MASS. 









\ 


IW y : 








Is economical in fuel and repairs, ~ NicNEIL’S PATENT * 


practically self-cleaning. 4 man- 


toes gvereos over whe — BA TANCED CHARGING BARROW 
- Automatic Dump, - - 


IT HAS NO EQUAL. 


fore purchasing elsewhere. - - 


THE STIRLING COMPANY, 


General Office, Pullman Bldg., Chicago. 





GAeveland Office, 32 Lake St. 

















— ALSO — 
165:V, BURKE, Akron Tubular Steel Wheelbarrows, 
62 Gaff Building, 236 LaSalle St., Chicago. , cman 
ai ' if . 
OWNER AND MANUFACTURER ONE MAN CAN HAUL A TON. Re-enforced Tray. Corners Double Thickness 


OF THE THE AKRON TOOL CO., AKRON, O. 
ee Ne Callender & Patterson, 


keless Furnaces DAYTON, OHIO. 
9 onto Machinery, 


An Absolutely Smokeless TOOLS AND MANUFACTURERS’ SUPPLIES. 


Chimney. MOULDING SAND, FIRE SAND, 


ire Clay, Fire Brick, Circle Brick for lining cupolas. 
From 10 to 25 per cent. saving | F Ys . 
| 











Bristle Brushes, Steel Wire Brushes, Bellows, Riddles, 
Shovels, Foundrv Facings. Foundrv Barrows, Pig Iron 
Barrows. 


THE BEST GOODS AT REASONABLE PRICES. 
THE J. DOWNERD & SON CO., ZANESVILLE. O. 


in Fuel, and 


100 per cent. added to the life 





of your Boiler. 





ALE I 
| GEEVEEL 














be a aan 


[February 2, 1893. 





REL'ABLE—(893 





P 1874—OLD (SEND FOR CATALOGUE. WRITE FOR DISCOUNT.) 
7 


Tee AFT of 
Emery Corundum Wheels and Machinery. 


Writeto J. WENDELL COLE, M. E., 
District Manager, Box 152, Chicago, Ill., or Box 84, Columbus, O. 


&@- N. B.—Also Agent for WM. SELLERS & Co.’s SPECIAL TOOL GRINDER and 
Twist DRILL GRINDER WITH POINTER, for Pennsylvania, Ohio, Indiana, Illinois 
and Wisconsin. 





DETRo1TT 


i . NEW IMPROVED 
a $60 8 and 9 inch Screw-Cutting 
Foot and Power Lathes. For 
weight, proportion, accuracy 
and trueness, price consider- 
ed, it excels anything in the 
market. Cz atalogue free. Cor- 
respondence solicited. Will 
guarantee all our tools to be 
as represented. Address 
the = THE SIDNEY MACHINE CO,, 
@ “ 217 Main Ave. Sidney, 0.,U.S.A. 












SO.000O0 


IN THE HANDS OF 


60,000 ENCINEERS 


SIMPLY SHOWS THAT 


they see it. 


Every Injector Guaranteed. 


PENBERTHY INJECTOR GO., Detroit, Michigan. 
| E. H. JONES & CO., 


| ENGINEERS & CONTRACTORS. 54 Frankfort St., 


Steam Plant Complete. Engines, Boilers, Pumps, Heaters, Etc. 
Steam and Hot Water Heating. 


STURTEVANT’S BLOWER,COILS,Etc.,for Hot Blast Heating. 














Awarded the CRAND PRIZE at the Paris Exhibition. 





on, MASS. 
30st” 8 OLIVER ST 
A, PA 


PHILADELPHI® 


xan Bret " ew 
reer een enc amene 


piTTSBURGH PA 1orK 
408 LewIS YY 
CLEVELAND.0.412 PERRY-PAYNE BG 


EFFE ERS SON S 
RN EX "(ue igl 


RLE AMS, | CAROMELETST yf 
HAYA co 6% CALLE DELA HM J mi FUME 





Hf Cleveland Office, 4+2 Perry-Pavne Building, Cleveland, O. 


IRONCLADPAINT CO. iron ciad Paint Co. 


Factory, 75 & 77 Central Way. Sec. & Treas., No.3 Case Build’g, 
CLEVELAND, OHIO. 





And get the genuine article, and 
save liability of suit for using an 
article made in violation of the pat- 
ents issued to Wm. Green, and now 
owned by this Company. 


IRON CLAD PAINT is the 
most’durable, most 
fire-proof and Cheapest 
Paint made. 


FURNISHED both Dry and 

S Ground in Oil 

USED BY NEARLY ALL THE 
RAILROADS. 








Penberthv Automatic Injectors 


Send for! prices. | 





Cleveland, 0. | 





SHEPARD’S NEW $60 


SCREW CUTTING 


Foot Lathe 


Foot & Power Lathes 
Drill Presses, Scroll Saw 
Attachm’ts, Mandrels, 
Chucks, Twist Drills, 
Dogs, Calipers, etc. 
Lathes on trial, Lathes 
on payment. Send for 
catalogue of Outfits for Amateurs or Artisans. 


|) 


Cap Lathes.{$1.25. 





| Address H. L. SHEPARD, Agt., 
60,000 ENCINEERS !know ‘a good thing when) 


124 East Second St., CINCINNATI, O. 


ENGINES & BOILERS 


Staticnary & Semi-Portable. 
8 to 25 HORSE-POWER. 
} } High in Grade. 

P Low in Price. 
Send for Pamphlet. * 


The W. C, LEFFEL CO. 


Greenmount Ave., Springfield, 0. 


The Beekett 












SMOKE CONSUMER. 





Consumes the smoke, saves 20 to 25 per cent. in 
fuel, assists the draft, and increases the horse 
power of boilers. 


It saves grate bars, pre ents clinkers, and 
keeps the flues clean. 


It will pay you to investigate our consumer. 


THE BECKETT SMOKE CONSUMING CO., 


NORWALK, OHIO. 








MUSIC 
PLATES 


CLIPS 


LECT ROTYPE 


S Geel NCRAVING co. 


58 FRANKFORT ST 


Bischoff Metal Ceilings, 


(PATENTED,.) 











It will pay to investigate 
and write for catalogue. 





Estimates submitted on ap~ 
plication. 


Fred. F. Bischof & Co. 


24 W. Lake St, 
CHICAGO, - InL 


L.. K. COMSTOCK. 


Consulting Electrical Engineer, 
1419 Monadnock Bidg., CHICACO. 








- PLANS. - - ° 
- - SPECIFICATIONS. - - 
SUPERVISION. - 




























































